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ABSTRACT 
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GENERAL GOALS 
IHDUSTRIOLCGY PHCGRAM 




1. ■ To develop, in feach otudent an awareness and under- ' 

standiiJg: of the dovelopment of industry and its 
social and moral obligations on society. 

2. To develop an awareness within each student of one's 
role as a v/ac© earner in, today's society. 

3. To expand each student^G self-confidence by having ^ 
each student work in areas, requiring responsibilities. 

4. To iaprove a student's leadership-ability through 
role playing. 

5. To develop within the student an awareness and the 
ability to distinguish quality of products. 

• • ■' '■ ■ ■ / . ' 

S. "To create a situation v/here students work necessitates 
the 'need fc^i' joint iiooperation and communication. . 

7. To develop business experience and business contacts 
by controlling and operating their own company. 

8. To develop student awarGnoss of job opportunxties 
Within the defined unit of study. . ■ 
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INDUSTRIOLCXjY - HOME ECONOMICS 



^ " Lesson #1 

. GOAL:" - ' ... 

1. To provide motivation prior to tHe establishment of 
student operated company. 

2. To develop an awareness of the activities involved in assembly 
\ line preparation of single food product. 

PKUyORMftTWE OBJECTIVES: 

1.; All Students will be able to apply their knowledge of 
a. Assembly line procedures 
b; Food storage technidues 

c. Sanitation procedures " 

d. Planning portioned amounts for large. quantity of a given 
product. \^ 

e. Quality control / ^ 

f. Safety 

to the extent that they use this knowledge in the operation of 
their own coi^ipany. . \ 



OUTLINE: 

1. Field trip 



STUDENT ACTIVITIF.S: 

1. Field trip to Servoms^tion of New England, Inc Middlesex 

Industrial Park, Stoneham, Massachusetts 02180. Directions: 
Rte. 3 to 495 to 193. All day trip, leave school at 8:30 A.M, 



TEACHER PREPARATION: 

1. Contact Servomation - video tape? 

book dates ^ 

2. Contact bus 'company - book dates 

- Does bus need to be back for close of 
school? 

7 lunch 

- dress \ 

- adults as chaperons 

- late bus and/or transportation home 



3. Letter to parents 



RESOURCES : 



SUPPLY NEEDS: 
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SAMPLE COPY OF A PERMISSIOi^ SLIP . 

■ / . .■ ■ 

January 2Z, 1973 

- • . ■■ > 

Dear Parents: ' 

.J . , ' 

TheA Team 8th Grade Home EcOi.omics Classes are going on a field 

trip to Servomation, StonBham, Massachusetts, on Monday, February 12 

.1973. Transportation will be by bus leaving Peterborough Middle 

School at 8:30 a. m. and arriving back at the school about 4:00 p. m. 

Students are asked to arrange transportation home at that time, (There 

is, a late bus going to the center of each town in the district ) and to 

bring a bag lunch with enough money to buy drinks. Also> the girls 

are asked to pay mrticular attention to dress. Please dress-up more 

than for a regular school day. Chaperones on the biis will be Mrs. 

S.D. Grace, Home iiL'conomics Teacher, Mr. John L. Davy, Project 

vVorld of work, and three parents; If you have aijy.cjuestio;Q please 

call me at 924-7106, 1 

Sincerely yours, /' 



Mrs. Stephei> D/ Grace 
Home jiconomics Teacher 



has my permission to go with 



(Nai-ne) - ^ 

her Home Economics Class on the field trip to Servomation, Stor, eham, 

Massachusetts on Monday, Febr.uary 12, 1973. y 

Sig*-ed: ' ^ . 



(Parent or, Guardian) 



INDUSTRIOLO GY HOME ECONOMICS 

Lesson #2 

GOAL : 

1. To develop an av/areness of the activities involved in 
assembly line preparation of a single food product. 

PERFORMANCE OBJECTIVES: 

1. All students will be able to discuss a list of teacher 
prepared questions about the field trip and write a .thank 
you note including highlights of what they learned. 

■OUTLINE: 

■ * ■ . 

Field trip follow up* 
STUDENT ACTIVITIES: 

'1. Discussion of Informational Gui^de lines for field trips, on 
occupations. ^ 

2. Write thank you noLe to: 

Mr. Vincent Lee ^ 

Food Manager, Servomation ofNew England, Inc. 
Middlesex , Industrial Park 
Stoneham, Massachusetts 02180 

TEACHER PREPARATION: 

1. Discussion questions 

NOTE: Teacher should write a brief thanks to parents who went 
as chaperones on trip. 

RESOURCES: 



SUPPL^ NEEDS: 

1. Appropriate paper for thank you notes ^ 



INFORMATIONAL GUIDE FOR FIELD TRIPS ON IQCCt/PATIONS 
Does the product of this work meet a need or a want? 

2. Could v;e do without the services of the worker in tjiiis field? 

3. About how many workers in the State of New Hampshdire are 
engaged in this occupation? • 

4. . What does the worker do in the course of the day? 

5. ' Do his duties change from day to day, or do they change at 

different seasons of the year? 

6* ^?hat are the hours of work and the opportunities for vacation 
and recreation? 

7. Is emplyment secure and steady, or are there many layoffs? 

8. ^ Are the working conditions and surroundings pleasant? 

9. Are there any dangers to health and safety? 

IQ. Does the worker do the same thing all day, or is there a 
variety of / things to do? . . . 

.1. Does the worker work alone or with other people? , 

.2. How much general education is needed-elementary school, junior 
high school, senior high school, or college? - 

L3. Is apprenticeship or trade school training necessary? 

.4. Is a long period of professional preparation necessary?. 

|:5. . What schools, if any, offer the special training necessary? 

[6. How much time must ^ be spent oh the job in order to learn it well"! 

7. Are there any special aptitudes or personal qualities necessary— 
-f.pr example, aptitude in drawing or music, the quality of 
patience, a liking for people? 



Are there any particular physical requirements, such ^as good 
eyesight, a certain height or weight, or great endurance? 

To what better positions does the occupation lead? 

Is the . occupation overcrowded? 

Is the number of workers in the occupation growing or decreasing? 



Are there organizations, such as unions or associations, to 
which the work^^r can belong? 

What are- the purposes of the organizations and the requirements 
for membership in them?. 

Are ther<e any government regulartionjS - unique to this occupation? 

Rir 



INDUSTRIOLOGY - HOME ECONOMICS 



Lesson # 3 



GOAL : 

1. To develop an awareness and understanding of the developniGnt , 
types, and structure of industry, 

P>:iU^6nMANCJ^ OR1ELTI7ES :, 

1. Given charts - "This is the Industrial Revolution" and 
"Tools that Created Civilization" - ^each student will develop 
a poster depiciting or tracing the historical development of 
industry, V 

2. ' Given a -slide film series to be shown - "Activities of Industry" 

and study guide each student will be able to discuss the common 
st,ructure of business corporations which are product development 
purchasing , manufac taring ac?tivity, industrial relations,, 
internal finance and office service, and marketing. 

3. Given a study guide on the types of industry each student 
will list two advantages and two disadvantages for each of the 
three types industries. 

OUTLINE: 

1. Industry defined 

A. Goal of industry - to make a profit 

B. History « including industrial revolution 

C. Types 

1. Sole Proprietership 

a. Advantages - 
• (1.) Ownership of all pi'bfit 

(2.) Ease of organization 

(3.) Freedom and promptness of -action 

(4.) Tax savings. 

(5,)" Personal incentive and satisfaction 
(6.) Minimum legal restrictions on form 
(7.) High credit^standing 
(8 . ) .Secrecy . 
(9.) Ease of dissolution 

b. Disadvantages 

(1.) Unlimited liability ^ ^ 

(2.) Difficulties of management 

{2.) Limitation of size- - , ' \ 

(4.) Lack of opportunity for employees 
(5,) Lack of continuity 

2. Partnership 

a. Advantages ^ 

(1.) Larger' amounit of capital 
(2.) Credit standing 

(3.) Combined judgement and managerial skills 
' (4.) Retention of valuable employees 

(5,) Personal interest in business 
(6.) Definite legal status 



• . I NDUSTO I OLOGY - HOME ECONOMICS 

. , \ . ^ Lesson #3 

-2- •■ ■ • ■ ■■ [ - 

b. Disadvantages . 

(1.) Unlimited liability of the partners 

(2.) Lack of continuity / 

(3.) Divided control - 

(4.) Possibility of disagreement among the partners 
(5.) Frozen investment 

3. BuRinoss corporations 

a. Advantages 

(1.). Limited liability of stockholders 

(2«) Larger size 

(3,) Transfer of ownership 

(4.) Length of life 

(5.) Efficiency oi r^anagement 

(6.) Ease of expansion ; 

• (7.,) Legal entity 

b. Disadvantages . ^ 
(1.) Taxation 

' (2.) Organization expenses 

(3.) Government restriction and reports 

(4.) Lack of personal interest 

. . (5.) Lack of secrecy 

(6.) Charter, restriction 

LEARNING ACTIVITIES: 

1* Charts on history of industry. 

Homework assignment: Poster depicting or tracing the 

historical development of industry. 

2. View slide film series "Activities of Industry" and discuss 
=^ study guide, • 

3. List' /advantages and disadvantages for each of the three types 
of industry on a study guide. 

MEDIA: - 

\\ "Activities of Industry" (i'ilm. Slide Series), Describes and 
explains the six basic activities which are found to^be 
.common to nearly all types of industries. The six activities 
include: Product development, .purchasing, manufacturing, 
industrial relations, internal finance and office service^ 
and marketing. IM-29 ; , 

Department of Industrial Education 
College of Industry 

Wisconsin State , IJniversity - Platteville 
Platteville, Wisconsin' 53818 
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INDUSTRIOLOG Y - HOME ECONOMICS \ : 

Lesson #3 

/ 



Chart #1 "This is the Industrial Revolution" 1959 22 " X .34" 
$.50 Graphically depicts the industrial revolution. 
IM-33 

Do All Company 

254 N. Laurel Avenue : . ^ 

Des Plaines, Illinois 60016 

Chart #2 "Tools That Created Civilization" 35f X 16-7/8" $.25 
Depicts the historical development of the various hand 
hand and machine tools. IM-33 ^" 

Do All Company / . 

254 N. Laurel Avenue 

Des Piaines, Illinois 60016 

TEACHER PREPARATION: ' ^ ' 

1* Write for slide series and look viewing date. 7 

2. Preview slido - film series and write student study guide.. 

3. Study guide for types of industry. : 

4. Arrange for and check on equipment - 35 minute slides, 

5. Send for charts and check to see that they have been received. 
RESOURCES: 

o 

Industriology study Guide, pages 1 and 2. 
Junior Achievement's Instructor's Guide. 

SUPPLY NEEDS : - 
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• • STUDENT ACTIVITY SHEET - "ACTIVITIES OF INDUSTRY (Slides) 

Six activities of industry are: 

•1. Developrroeijt and Design i 

a. . , ' ; " 



c. 



2. i?ur chasing 



a. 



c. 



d. 



3." Manufacturing or Processing 
a... 

4., Industrial Relations 



d. ^ 



E. Internal Finance and Office Services 



a. 



b. 



ERIC 



.Activities of industry (Continued) 



d, ' ■ 

e. 

6.. Marketing 
a. ■ 
b. 

■ . . • ■ . ■ 

(Answer on a separate sheet of paper. ) 

vVrite a one page compositiou/ using this work sheet as an outline, 
describing the activities of industry you saw on your field trip to 
Servo iTiation, ' • 
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INDUSTRIOLOGY - HOME ECONOMICS 

Lesson # 4 



GOAL: 

1. expand seli-conf idonnp by h??vin^ pach student work in areas 
requiring X troj^runaibility . 

2. To improve a student's leadership ability through role playing. 
PERFORMANCE OBJECTIVES: 

1. Given a guide listing major areas of responsibility the student 
would expand the guide with specific student responsibilities. 

2. Given a handbook and discussion time on parliamentary procedure 
the students will demonstrate their knowledge of proper parl- 
iamentary procedure by conducting an election and company 
meetings. 

3 . Given an organizational structure chart each student will 
either be elected or appointed to a position requiring 
responsibility. 

4. Given a handbook or job description each student will partici- 
pate in the company carrying out the duties of his elected or 
appointed position. 



OUTLINE: 

Internal Organization 

A. Formation " 

1, Student responsibilities 

2. Election of officers 

a. , Parliamentary procedure 

b. Officer's duties 

STUDENT ACTIVITIES: 

1.. Discussion of student responsibilities with worksheet 

2. Parliamentary procedure 

3. Nomination of officers 

4. Develop campaign for election 



Lesson # 4 
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INDUSTRIOLOGY - HOME ECONOMICS 



TEACHER PREPARATION: 

1. Develop student responsibility worksheet 

2. Develop parliamentary procedure handbook 

3. Organization chart printed 

4. Officers Handbook 

5. Job descriptions 
RESOURCES : 

Junior Achievement Advisors Manual 
Junior Achievement "The Roots of Freedom" 
SUPPLY NEEDS: 
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TEACHERS' GUIDE - STUDENT RESPO^^SIBILITIES 
Econonoics might be a difficult s abject whei taught from a textbook 
ard by lectures. In your company you will be puttiiig into practice 
these complicated practices aid theories. 

Despite the size a d complexity of the American iixdustrial machinery 
it is not an inairi.nate objact, . . it is P Jil O P L £• 
P.E O PJj iH t r e a t e b u is* i h;e s s a nd industries . 
PEOPLE create society. 
PEOPLE make the goveramei t. 

Our economy is one of :>rofit and loss, where investors are risking money 
ix.' business ve^ tures ii hopes of gainii g a profit. This is what your 
stockholders will be doing when they buy a share of stock. They will 
be entrusting their money to you make it grow through your industry 
and manage me., t skill. 

As a compax y member you must accept responsibility. 
Res ponsibility to: 

!• Fellow members - as a ;>roduction worker, salesman, and director 
sharing with them a^.d workiiag the decision- making process- 

2. Advisors - who gave their time and experience, 

3. Stockholders - to use their money wisely. ^ 

4. Community - to demoi strate your ability. 

5. Yourself - to use this experience to the fullest, for the divide nds 

it will pay in ei joyment, social relationships, and pre- 
paration for your f'^uture. 



STUDENT ACTIVITY SHEET 



STUDENT RESPONSIBILITIES: 

Economics might be a difficult subject when taught from a textbook 
and by lectures » In your comnany you will be putting into practice 
these complicated practices and theories • 

Despite the size and complexity of the American industrial 
inorhinoi-y it is riot, an inanimate object... it is P E 0 P L E . 

PEOPLE 'Create business and industries, 

P E O P L E create society. 

PEOPLE make the government. 
Our economy is one of profit and loss, where investors are risking 
money in business ventures in hopes of gaining a profit. This is 
what your stockholders will be doing when they buy a share of stock 
They will be entrusting /their money to you to make it grow through 
your industry and manageiiiejit skill . - ; 

As a company member, you must accept , x^esponsibility • > 
Responsibility to: 

1. FELLOW MEMBERS " / 

2. ADVISORS 

3. STOCKHOLDERS { ^ 

4. COMMUNITY . — \ . / " ' 

5. YOURSELF > 



INDUSTRIOLOGY - HOME ECONOMICS 



Lesson # 5 



GOALS: 

1. To develop an awareness of product research. 

2. To develop an uudevstnuding of the functioii of and otmo+ui-t? 

of a coufstJ t\itlon, 

OBJECTIVES: 

1. Given a product the student will conduct a survey to determine 
the marketability and design of this product, 

2. Given a statement of function and an outline of the structure 
the students will develop the constitution foi their company, ^ 



OUTLINE: 

1. Development and design of a marketable product 

2. Constitution 

STUDENT ACTIVITIES: 
i; Research market 

Homework - Develop questionnaire for couduchingr student polls. 



3. Write constitution 
MEDIA: 

'\ Tef G h€qr Pr e p ar a t i 9n : 

1, Determine product: grinders 

2. Guideline for writing a constitution. 

RESOURCES: 



2. 



Design product - a. 
■ b. 



c . 



number to be made 
number days to be sold 
kinds 



SUPPLY NEEDS: 



Dear Students, 

This is a poll to determine Khat kinds of grinders you 
like the best. Please indicate whether or not you would buy 
grinders If they were available in the lunchroom and then 
mark with an X your 3 (three) favorite kinds. 

Thank you for your co-operation. 
Gwen Hampson, President 
Grannie^'s Grinder Gallery Company 
Kelcy Brooks, President 
Serve-a-Sub Company 

Yes No I VTould buy fl:rinder5? in the lunchroom if they 

were available. 

^ Meatball 

Ham 

Tuna Salad 



Egi^ Salad 

ELT 

Salami 



Bologna 
Olive Loaf 
Italian 
Anchovie 



Western 



Hot Sausapre 



Roast Beef 



Turkey 
Chicken 



Pepperoni 



^Pastromi 
Me a tl oaf 



LsDUSTRIOLOGY PROGRAM 
Home Economics 

Goals; Lesson Mo. 6 . 

To develop business experience and business contacts. 
Performance Objectives; 

1» Given guidelines the students will develop a perspectus for their 
company. ' 

2. Given a format for a stock certificate the students will develop 
a stock certificate for their company. 

3. Given an overview and a format for a simplified bookkeeping system 
. the students in the company will keep accurate books. 

* 

Outline; 

1. Perspectus 

2. Stock Certificate 

3. Bookkeeping^ _ . • . . _ 

Learning Experiences; 

1. Discuss and develop stock certificate. 

2. ^ Develop perspectus - capitalization. 

3. • High School bookkeeping class present system - awareness 

"and price of overhead expenses. 

T^aiCher Preparation: 

1; Format Tor stock certificate ' ■. - 

2. GuideliVies for perspectus. 

3. Confirm dates with bookkeeping class. 
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IMDUSTRIOLOGY PROGRAM 



Hoine Economics 

Liessoh No. 7 



Goals; 

1. To develop an Understanding of ijcidustry and its social and moral 
obligations* 

Performance Objectives; 

1. Given a list of questions which pose problems between industry / 
and society, each student will choose a media in which to reply to/ . 
one question, / * 

Outline: / 

A. Implications 

1. Social and nrtoral obligatibjms -> /■ 

E. Labor Force. 

3, Taxation. 

4, ' Government Regulations 

5, Ecology 

6, Technology 
?• Housing 

8. _ . Money Needs - ... 

9, Education • , . 
10. Demands fpr Products 

Student Activities; 

1. Implications assignment (Assign #3) . 

2. Electicyi of officers by secret ballot,. 

3. Introduc<^ "Stock Market Game 

Media; 

Game #1; Stock Market Game", #4821 1963 2-8 players/ 

About $4. 00. A game illustrating the nature of the 
stock market and the relationship to industry. IM-48 

whitman Publishing Company 
Racine, v/isconsin 53401 
(Or Local Store) 



Lesson #7 Continued) 

Teachey Prbparation: 
!• Ballot 

2. Assignment on implications. 

3, Be prepared to play 'Stock Market Game*' 

Resources; 

Industriology 'Study Guide 5 
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INDUSTRIOLOGY PROGRAM 



Home Economics 

^ Lesson No. 8 



Performg.nce Objectives; ^ 

1. ^ By discussion and interaction with' a speaker on advertising 

and product; promotion the* students will develop, design, 
and tonduct their own advertising a.td promotion campaign. 

2. Given an equal number of shared each studenit' will sell these 
shares in accordance with company regulations, 

Outlirfe; . / 

A. Marketing 

a. Adve'rtiS'ing and promotion . 
"b . . In e ws^p^per 

c. Sg-les - methods • 

d. ' 'Packagirig > 

Labeling ^ • ^ 
f ;• Pricing. 

* 

Stud ent Activities; * 
' T~ ^ ' — * . 

1. Introduce advertising 

2. Hire help. 

3. Speaker - Salesman 
4^' /Selling of Stock 

/ 

Teacher Preparation: 

1. Guidelines for selling brochure 

2. I^ave printed .structure chart 

3. Arrange for speaker 
Stoc^ must be'finished 



INDUSTRIOLOGY PROGRAM 
I Home Economies' 

Lesson # 9 



Performance Objectives; «j ^ 

!• Given the nece'ssary iJgredients the students will conduct ex- 
periments and statistic'ally and/or graphically demonstrate 
quantity- cost relationship of their product. 

Learning Experiences; 

1. Results of poll (design product) 6 students, 

2. Advertising campaign, 

3. Homework - packaging, labeling, pricing. 

Teacher Preparation; 

1, Secure produce. 

2; Assistance from M. Roberts 

3, Arrange for media persons. 

4. vVritten assignment. ' - 



INDUSTRIOLOGY PIIOGRAM 



Heme Economics 



Lesson § 



10 



Goals: ' ^ 

1. To create a situation where students work necessitates the^^.^ 

need for joiric cooperation and communication. 
,2. To develop student awareness, of job opportunities With the denned 

unit of study. V . ■ \ 

Outline: 



A. Operation / ' 

1. Industriar Relations 

a. Unions r ^ 

b. Jor roles ' ' ' ; 

c. Community 

d. Benefits ^ 

2. Manvifacturing or Processing ' 
•\ a. Assembly line 

\ b. Quality control 

c. Storage" ' , ^ 

\ d.. Carry out bookkeeping system ; v ■ 

\ ^ e. Do purchasing 

\ f. Cost analysis . " 

. V Break even charts 

\ ' ■ ' ■ ■ ■ ' 

Stud ent Activities; 

11 \Company President: Make Station Assignments • ^ 
2\ MThe groups that meet twice will make posters for station specifi- 
ciations. 



I. 



acher Preparation: 



Guidelines for Station Specifications, 
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H OME ECONOMICS COMPANY LIQUIDATION REPORT\ 

■ ■ . . \ ■ ■ \ 

. - • / ■ ■ • ■ ■ ■ * ■ .\ 

" B, Home Economics Company at • ' . ' 



Company Nanie 
Middle School in , \ 



City / State 
announces that it has' formally terminated, as of the close of business 

on the - . day of . ' ' , 19.^^ .r 

Receipts 

Received From Sale of Stock $ , 

xleceived from Sale of Products , $ ^ 

Other $ - ■ 

TOTAL . $ . 

-Expenses ' . / , . / ' • " ' ' 



"Uaw Materials (List by Name of Vei dor) 



$ 
$" 

$■ 



Office Supplies $_ 
Other $ 
TOTAL - . • ' , ' ■ ■^-l^-r 



Stockholders of ■ . -y shared of stojck ^yere paid: 

^_ a share- return of original investment of $1. 00 per share 



$ a share-declared dividend on earnings $ 

. Totat amount paid per share $ 



' Return thi? portion to persons issuing stock. 

I, a stockholder, accept the above Liquidation Report and liquidating 

value of the stock for ■'. . . ' ■ .•• a Home Economics 

Company Name 

Coinpany at . ' " ■.. • ' • . Middle School in . . ' - 



Gitv 



State 

/ 



/Signed: . - ' ■ ■ . • 

Stockholder 
Stock Certificate Number 
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INTRODUCTION 
TO 

PAPER MAKING 



INDUSTRIOLOGY PROGRAM 

Contooccok Valley School District 
Supervisory Union 47 
Peterborough^ New Hampshire 

June 1973 



7th & 8th Grades 



Prepared by: 
Program Consultant: 



Bruce McPherson 
Robert A^. Harkins 
R. E. Rivest 
John L. Davy 



Funded by: 



Project vv^orld of v/ork 
PL 90-576 



INDUSTRIOLOGY PROGRAM 

Course Outline: 

Title of Lesson Lesson "No. 

PROGRAM DESIGN 

HO vV TO PLANT TREES 100 

" 1971 - A Pivotal Year for the Paper 

Industry ! 
IMPORTANCE OF PAPER 200 

Imagine Your Day vVithout Paper 
Common Types of Paper 

HISTORY OF PAPERMAKING " 300 

YOUR PAPER mLL . ^400 

•Vorksheet on Careers in the Paper Industry 

RECEIi^T OF PAPER 500 

MAKING YOUR OWN PAPER 550. 

HOW PAPER IS MADE 

" ■ . 

PREPARATION k ADDITION PROCEDURES FOR , . 
RAVj Mi^TERIALS USED IN PAPERNtAKING • 

HARDWOOD & SOFTWOOD PULP 

EXPERIMENT - MAKING WOOD. PULP 

RECYCLING OUR PAPER 600 

RECYCLED PAPER EXPERIMENT 

HANDOUT - RECYCLING PAPER 

TEACHER RESOURCE INFORMATION 



Course Outline 

RECYCLING PAPER PRODUCTS 

INDUSTRIAL PAPERMAKING - VISIT TO PAPER 700 
MILL 

PROBLEMS OF AIR POLLUTION 
WATER POLLUTION 

THE PAPER INDUSTRY IN THE S. - FACT SHEET 
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INDUSTRIOLOGY PROGRAM 



Grade 7 Date 

Lesson No. 100 



Title of Lesson HOW TO PLANT TREES 



Goals: To develop tree planting techniques. 

To develop an understanding of different trees and their uses. 
Each student will become aware of conservation and forrest 
management. 

Student Activities: 

1. Plant trees on school property 

2. Show how soil erossion works and is controlled locally. 

3. Have local conservation officer demonstrate and answer 
questions on conservation.. 

4. Plan activity on forest fire techniques and problems. 
Performance Objectives: 

1. From a sample of 10 different trees, the student will identify 
types, characteristics I and uses of 8. 

2. Each student will plant 1-3 trees in the local forest. 

3. Each 55tudent will show 1 case of soil errosion and explain how 
^ it could be controlled. 

/ 

4. Each student will select 2-3 different trees and tell about them. 

Teacher Preparation : (Tittn Guide s to Develop. Worksheets, Arrange^: 
me nts for Trips. Speakers, Etc.) 

1. Get clearance, .(local source if possible) guidelines for research. 

2. Contact conservation officer prior lo lesson to $et more information 



How to Plant Trees, Lesson No. 100 

-2- 

Conta ct: State Conservation Office 
/ Milfofd, 

New Hampshire 

Speakers: Conservation Officer 
Forest Ranger 

Resources Needed: _ (Equ i pment^ Resource Peo ple . Etc.) 
Shovels/ water, trees (Local conservation officer, if possible) 
Supply Needs 

Consumable Supplies ' ^ Non Consumable 

Trees (400 Trees) Shovels 

Buckets \ ^ 

Student Assignment: ^ 

Turn in a research project on the different kinds of trees and how 
they are recognized. 

Develop Guidelines 

Set up Recycling Areas and charts to be used in lesson 
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How. to Plant Trees 



Lesson No, 100 



-3- . Hand Cut 

1971 - A Pivotal Year x^orthe Paper Industry . 

A Report Prepared by the American Paper Institute 

u' ■ ^ 

The Indu stry's Commitment to Sound Forest Manage ment 

The 50 million acres of forest lands owned by paper companies, 
together with several million acres of leased lands, are a key ele- 
ment in the industry's raw material supply. Ownership or control 
by paper manufacturers enables them to apply principles of ?<^ien- 
tlflc forestry, assuring perpetual growth aiid Increasing yields of 
usable wood; each year the Industry grows more wood than It takes 
'from its lands. *Land management represents a large total effort by 
the industry, which currently spending about $100 million an- 
nually to maintain and Improve Its timber propeirties. 

Industry- owned lands — taken together .-- are the most produc- 
tive commercial forest in the United States, yet they can supply 
only a part of the nation's Increasing wodd needs. The paper in- 
dustry therefore urges the application of modern forest manage- \ 

ment /principles to lands owned by others as welL 

■/ - 

There was considerable controversy In 1971 over forestry tech- 
niques, especially as applied on public lands. One proven practice 
calls for harvesting trees in blocks of several acres or more. Some-, 
times called "even age management," or ■ clearcutting, " it can 
promote faster regeneration and greater yields than other harvest- 
ing methods . Representatives of wood-using industries have com- 
municated these tacts to government officials to offset proposals 
for Ill-advised restrictions on even age management, vwhich, if im- 
posed, would have serious Impacts on housing, pulp and paper 
supplies, and; other essentials. . : 

Although industry-owned forests are dedicated primarily to 
fiber production, they are also dedicated to the princijble of mul- . 
tiple use. More than 90 per cent of the woodland acreage owned by 
paper companies is open to the public for recreational use, ancj 
these lands also serve as watersheds and as habitats for wildlife. 



• ' INDUSTRIOLOGY PROGRAM 
' Grade ^ ,» , Date: 



Lesson No.. 200 



Title o£ Lesson IMPORTANCE OF PAPER 



Goals; 

!• To develop an awareness of the many paper products. 

2. To impress upon the student the importance of paper' in 
. today's world. 

Objectives: 

1. To familiarize the student with the many uses of paper so they 
have a knowledge of ten critical uses in our society tcifday. 

Student Activities : 

1. Unit or Handout: ''Imagine a \v or Id Vithout Paper 

2. Film / 

Title; '*Paper And I" ^ 

Color - Film' ' 

Address: Jefferson Road 

Athens, Georgia 20601 

^ /• ■ . 

Stresses the dependence of people on paper products and how the 
demand can always be^satisfied with proper management of 
resources. 

Title: ''Paper: The Prologue" ^ . 

"A Modern Look at the History of Paper*' 
' 3. Di scussidn and question period on films. ...v 
4. Five to ten minute preparation on Homework assignments. 

ERLC 



Importance of Paper 



Lesson No, 200 



5p Have students try to think of some ne\v products that could be 
nnade of paper. 

Assignment; 

1. Have a few students do a unit on wall paper. Include colors, 
textures, etc. 

2. Have some students develop a poster depicting ten (10) or more 
uses of paper in our society. 

Teacher Preparation (Film g uides, worksheets, field trips, speakers. 
Etc. ) 

1. Films ordered in advance and previewed. . 

2. Arrange for us^ of 16 mm projector 

3. - v-rite 1 ^acher guide with questions. 

4. Unit on wall paper. 

A. Have list available of iiardward stores or paint stores 

in area where students can get paper samples and information. 
3. Have a question sheet to aid students to prepare unit. 

5. Development of Student Poster 

A. Have poster board available, 

B. Marking pencils (Magic markers) 

C. Information pamphlets 

D. Photographs or magizines to cut from 

E. Organizational sheet for procedure to make 

poster board. 

6. A list of topics for discussion with students in class 
Supplies and Resources Needed 

Consumable ' Non^Consumable 



Posterboard 
Paste , 

Magic Markers 



Importance of Paper 



Lesson No. 200 



A sample sheet shov^ing categories from which students can draw 
iuformation for findin^^ samx^les of paper products to ma;ke a poster 
board. ' ' < 

Paper Uses * 



1. News Print 
News Papers 

In expensive mailing pieces 

2. Printing Papers 
Books 

Magazines > 
Commxini cations requiring 
good reproduction ^(letter and 
newsprint) 

3. Fine Papers (High Grades) 
Stationery 

Bank Checks 
Maps &c Charts 
Mimeograph 

4. Course Paper (Heavy Duty) 
V, rappings & Packaginj^ 

5. Fruit V rappin.5 Box- Liners 

6. Industrial Special Papers 
Abrasive Papers 
Fillers and Filter Papers 
Computer Cards 
Insulation Papers 



7. Sanitary and other tissues, 

£• Container Board. 
Linerboard 
Corrjm^ated Materials 

9. Folding Boxboard 

Food Products Boxes 
Soap Powder Boxes 

10. Special Foodboard 
Milk Cartons 
Other Dairy Cartons 

11. Set- Up boxboard 

Made from waste 
Shoe Boxes 
Candy Boxes, 

12. Co-istruction Paper 
Roofing Pap'^r 
Floor Covering 
Automotive felts 
Insulating ' Board 



Types of Pamphlets for Information to Build Poaterboard of Paper Uses 



INDUST-UOLOGY PROGRAM 



IMAGINE YOUR DAY V. ITKOUT PAPER.... 

Suppose - - - - durinji tlie "wee" hours olf the mornins all the paper 
in your world disappeared. 

Can you picture the nightmare? 

Now, list the first ten (10) items that are missing from your life. 
(You would have to list them on a non-paper material. ) 

1. 
2. 
3. 
4. 

s: 

6. 

7. . 

I. 

S. 

10. : 

A.S you open the r efrii^erator door to reach for the orange juice - - 
it runs on the floor. The cereal has no box, your car won't ran, 
your television won't work. Do you have others? 

Your a.ssi^nment - Imagine your first day without paper and write 
one paj^e about it or use a tape recorder and tell about this imaginar 
day. 



INDUSTRIOLOGY PROGRAM 
List of Common Type Papers 

1. Kraft paper - brown ba^^s, butcher paper, 

2. Waxed Paper 

3. Velim, onion skin, tissue* paper, etc. 

4* Clay coated Paper - Magazines, catalogues, etc. 

5. Plastic Coated - Milk, butter cartons 

6« Cartons / 

7. ^jf^mphlets 

L, Cardboard 

9. Carbon Paper 

10. Paper Cups Sc Plates 

11. Construction Paper 

12. Newsprint 

13. Stationery 

14. Paper Towe^j 

15. ' Freezer Paper 

16. Oil Treated Paper 



INDUSTiUOLOGY PROGRAIvi 



Grade 



Date 



Tielt of Lesson HISTOxCY OF Pj-xP'n: xi IvUxKING Lesson No. 



300 



Goals; L To develop an av.areness of the processes of eariy 
paper making. 

Objectives:- 

1. To develop vrithin the student akno^^ledge of early pa jer processes 
to the extent that he can describe at least tv^o early processes. 

Z. To develop v-ithin the student a knowledge of pcocesses of early 

paper making to the extent that lie can apply this knov. ledge in making 
his own paper. ^ 

Student Activities.' 

Films 



Title: Paper Making In China 
Color 16 mux - 14 iViinutes 

Address.: Jones Division 

Beloit Corporation 
Pittsfield, Mass. 02103 

Title: The Powei^ of Paper 
Color 16 mm 27 Minutes 



This film depicts paper making 
in China/ going 1, 000 years 
back and shows the hand process 
involved. 



/. panorama, of paper making 
fran ancient times. 



/iddress: P.H. Glalfelter Company 
Sprinj/j Crove 
Pennsylvania 17362 

Assignment: 

Have a few- students do a report on early Egyptian paper. 

Have students bring in various types of paper for next lesson to be put 
on a display board (See Lesson #400). 

Have s^tudents bring in a list of 6 or more jobs relateJ to the paper 
industry for Lesson #400. 



ERIC 



Kistory of Paper Making Lesson No. 300 

Teacher preparation (film gmdes, v/orksheets, field trips ^ speakers, etc.) 

1. Order films in advance for previevir. 

2. Arrange for 16 mm projector. 

3. Set up guide sheet for report. 

4. Prepare 15 minute talk or discussion for after film. 
Supplies and Resources Needed: 

Consumable Non- Consumable 
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INDUSTRIOLOGY PROGRAM 



Grade 



Drte 



/ 



Lesson No. 



400 



Title of Lesson: YOUR PAPER MILL 

Goals; 

1. Students will develop a knowledge of a variety of skills related 
to the paper industry. 



2, Students will develop an awareness of the many types of paper 

3» Students will develop a basic xinder standing of the major functions 
of the equipment in a paper mill. 



1» zlach ^student will identify and describe a major use of 6 different 
kinds of paper. % 

2, Given a diagram, each student will be able to place in order the 
operations of equipment used in a paper mill. 

3. Each student will identify six different career areas involved in 
paper making, e.g., forest management, engineer, mathema- 
tician, computer expert, biologist, botanist, etc. 

Student Activities; 

1. Show film (see selection). 

2. Students will make display boards of different types of paper 
for identification, 

3. Students will prepare a list of various jobs in a paper industry 
and display them on bulletin board. 

Assignment; 



Have students bring in a list of 6 or more jobs related to the paper 
industry. (Pictures, if possible.) 

O /e students collect samples of different kinds of paper. 



•/ 



Objectives; 




Lesson No. 400 



Teacher preparation (film guides^ worksheets^ field trip3» speakers, etc. ) 

1. Read Fact Sheet, »'The Paper Industry in the U.S. 

2. Set up display board on specialty papers. . 

3. Pass out hand outs on paper making by the c;hemical process. 

4. Send for film (s): , ^ 

/ A. '©ay After Day" - 2& mins. (Black and V; hite) 

B. "Paper and Pulp Making" - 11 Mins. (Color) 

" . ■ ' ■ / ■ .. ■ ■ ■ /' ■ ■ . ■ ■ • " • ■ 

C^; "The Color Mill" ^,18 Mins. (Color) 

Supplies and Resources Needed: 

■ Cdnsumable Non-Consumable 



Display Board Display board on specialty , 

^ Common Type Papers „ 



papers 



I 
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• INDUS TRIOLOGY. PROG R/^M : 
Vv cirksheet on Careers in the Paper Industry 



As you visit the paper, mill, . note the variety of jobs that people are 
en^,a^,ed in. Y. hen you return from your visit/ see if you can match 
. u£the jobs on the left with the^description on the/right. 



Mathematician or 
Computer Expert 



Chemist 



Forester 



j Physicist 



j En^^ineer | 



Biolof ist 



Looks for better ways of convert- 
ing wood and waste paper into ; 
finished products , 

Improves the quality of paper 

for better printing or stronj^ev ^ 

packa^^ies. 

.Desi[;hs new and better machinery. 

Solves complex problems of . 
operations research^ production 
plannin;^. or mathematical problems. 

Finds way to boost the growth . 
of woodiaiids . - 

Helps to manage and improve — 

the nation *s vast woodland resources/ 




■ ..' * ■ ■ ■ ■ 

V Match the following processes in the making of paper w?th the 

, letter which corresponds to the order in which it is done. 




C G 




Step # 2 



Step # 3 
Step # 4 




INDUSTRIOLOGY PROGRAM 



Grade Date 



Lesson No, sno 

Title of Lesson RECEIPT OF PAPER 



Goals : To develop a knowledge of the ingredients necessary 
for the making of paper. 

Objectives : 

To develop an understanding of the relationship between the ingred- 
ierifts in paper and paper characteristics so that the student is able 
to (identify five (5) ingredients of paper. To describe what each in- 
gredient has added to the paper. 

Student Activities ; 

1. Film: Paper and Pulp Making 

11 Min. - Color - Coronet Films 

' Address: Coronet Films 

^ 65 East South Water Street ^ 

Chicago, Ill?.nois 

Paper and pulp making processes from raw materials 
to finished product and importance of paper industry to 
daily living. 

Z. Make five (5) sheets of paper adding in one (I) ingredient at a 
time between sheets. 

Assignment: 

Each student will bring information on careers in papermaking for 
one (1) large bulletin board or collage. Bring paper samples. 

Teacher preparation (film guides, worksheets, field trips, speakers , 
etc.) 

1, Arrange for 15 mm ^projector. 



Papermaking 



Lesson No. 500 
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2. Have all ingredients for papermaking In stock. 

3. Obtain utensils for mixing pulp. (Develop list) 

4. Develop vocabulary list. 

5. Worksheet on Ingredients and their properties, _ 
Supplies and Res ou rces Needed 

Consumable Non- Consumable 

Pulp Screening 
Laundry Starch Wood Frames 

Wax Paper Blender 
Felt Iron 
^ Sponges Vat or Pan {o" to 10 * Deep) 

Dyes (Red, Yellow, Blue) Waterproof Work Surface 

Titanium Dioxide 

\Glay ' ' 

Rosin 

Melamine Formaldehyde ^ 
Alum (Acid) 



■ • -INDUSTiilOLOG-Y PaOGEAM- - ■ 

Grade - Date 

Title of Lesson; MAKING YOUR OV. N PAP ERLesson No. 550 

Goals: 1. To develop an understanding of the process of paper makings 

Objectives; 

Each student will develop an understanding of the process of paper- 
making to the extent that he can make one (1) white sheet and one 
(1) colored sheet, of paper. 

Student Activities; 

Students will tear puip in small-pieces and mix with water in blen- 
der. Blend till tissue or pulp fibres are dispersed in water. Then 
pour them in a large vat of water and starch. With a rectangular 
screen, scfreen side up, remove a balance of pulp residue from the - 
water on the screen inside the empty frame placed on the screen 
of the rectangular screen frame so all pulp is on screen. Place' . . 
screen ov^r a sponge or felt, screen side down, and press water 
from pulp. When fairly dry it can be removed from screen 
gently and placed between wax paper sheets and iron out retaining 
water. The process should be repeated with dye added to water for " 
colored sheets. 

Student Activites; 

One should be made without starch,- so difference can be seen* Care ... 
should be taken to work oiily with equipment that can stand water, 



Examine pulp under microscope. Put torn edges of the paper 
they made under microscope. Take walk behind school in woods 
and identify. soft and hard woods, etc. 

Assi£,nment; 

Reports on different processes of papermaking. 
Have students find information about different careers in paper- 
. making. 
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^MaWi^L . Yi?3^?^. _ ' _ Lesson No^^-^SSO^ 

Teacher preparation (film [guides ^ worksheets, field trips, 
speaker s» etc, ) 

Develop Vocabulary List, 

Possibly a field trip t9 paper null can be arranged. Check 

flow charts on bulletin ooard^ Prepare products list. Have samples 

of different texture and colored papers available for feel and si^ht. 

Set up and show paper samples, (Get microscope to examine wood 
pxilp and paper samples. ) 

Supplies and Ilesources Needed; 

Consumable Non*- C ons umable 

Pulp or Cleansing/ (Facial Tissue) 
Approx. 1/Z more paper than 
sheets to be made 
Laundry Starch 
V/ax Paper 
Blotters (Felt) 

Dye (Red, Yellow, Blue) / 
Titanium Dioxide 
Starc^: 
Clay 
Rosin 

Melatine Formaldehyde 
Alum (Acid ) 



Screen 

V^ood Frame 9 1/2'' X 
11 1/2" Inside 
Blender 

Large Vat or Pan " 

to 10'' Deep 
Spon[;e8 to Fit Frames 
Vvorkin^ Surface that 
can stand water 
Iron 
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^ Patter making is ^ c tually not a c ompl^x pr oc e s s h\jA^<c3Ai .-t 
depending on the quality of your paper. Paper making involves manyv 
related operations, the first of which involves the a6tual cutting of ' 
p*^' trees. Do you know of anyone who is cutting lumber near your hbme^orj 
ij^^v school? The papermills. may ;^8^ this type of lumber or they niay use 
other sources such as waste from other companies. 



Wood makes up about 95% of all paper. The rexnaining 5% is made up 
of cloth fibers such as rags^ cotton, hemp, flax and other fibers. Re- 
lc:y(^ixxg'6ty^ paper and~th~e use of "wa^te wood could greatly -reduce the 
draxn of wood from our forests. Any paper such as bond paper, ^writing 
pit>Ar, old magazines, newspapers, etc., can be recycled. (However, 




,,./: 



. ^ read the^article dn recycling to see both points bf view. ) 

I ^ The production bf pap^r riot only uses much manpower , but complex 
* machinery and skilled Vochnicians to operate and maintain them. 

Y^'i"''-' ' ■ ■ • ■ ' • ' ' ■ ■ ' 

% The chemical portion of paperraaking involves not only chemicals used, . 

fe V but fbe chexmstry of w Wood is made of cellulose fibres held to- 

gether by a glue -like substance called lignin. Through these fibres 
. flow the sap. and resins of the t^ee, 

y. ' Befbr-e the cellulose fibres can be used, all lignin,/ sap, and resins 

must/be retiaoyed. *This is done by a chemical process arid the resxilt is 
called "chemical pulp". ' 

The chi^iifical process used may have many variations. Among these 
V " aref: sulphate (or kraft), soda, sexni-»chemical, siilphite, arid cold soda 

prbceBses. Using th^se processes produces different kinds of p'llp* 
:\ F pr example: k sulphate solution is used to make 'Tcr aft" (meaning 
s;irength) paper s f pr gr orery bags ^nrl wf appin^ for packages. 



■//■ . . , 

The mechanical process of production involves slicing the lumber which 
li[is^a heen cnt, lint.o chips 1" squ^.re a^d 1/8" thick. These chips m 
' j be r 6gl:ound by huge, high speed grindstones into small pari^^^^ l^P:^ 
^res;ulting product is known as "grciund wood pulp V. Used earferisiye 

rintiifig ope r atio , 



' in making newsprint (newspaper) and other high speed printi|ig 
it lacks the strength of most chetnical pulps. 



The wood chips are usually fe^d^into 
vats called digester, which may be 
3. - 4 stories high, is like |t giant 
pressure cooker. Chemicals are 
also added to the v/ood chips and the 
mixture is steamed until an oatmeal - 
like ma s s i s f or med . ^ 





and other impurities. TThe result is nearly pure celltilose, 
paper is desired, the pulp i 9 now bleached. 



If white 



The beSaters, which are metal 
knives or* bars, pass through 
the [suspended pulp to complete 
the separation^ cut to length, 
and^ray.the edges pf the fibreia^ 



Any colors (dyes), or other chemical- 
can m>w be added. 




TKe. refiner 8 (Jordan engines) 
now cut the fibres to uniform 
size and further brush them to 
improve cling, so they will 
fprm sheets. 




The final steps are carried out on the paper machine. The pulp which 
is 99% water, is run onto an endless mesh screen cialled thex'Tourdrinier 
wire.", on the "wet^^ end of the machine.^ ^ 





A side to side yibratioh interlaces the pvilp fibres to make sheets and 
water is extracted by suction pumps. The sheets pass between two 
* sets of hot drum rollers which press and dry the pulp slightly. 

Traveling at various speeds sometimes faster than 3, 000 ft. /min. 
,^ . The sheets wind along on a **felt blanket'^ over and under a long series 
of steam heated cylinders, called "dryers". 




^ some wide enough for paper 25 feet wide. This acts to remove title, 
r enaainder of tibe water by pr es sing and evaporation. 

V Ciallendering, which provides a glass-amootii finish, is the process of 
Ironing continuous sheets of paper betw:een heavy, piolijBhed metal 
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rollers. 

The paper may also pass through 
tubs of chemicals for further 
coatings^ 

After finishing, the paper is wound 
into large rolls which go to a 
^'winder on the end of the paper ^ 
Tnachine. Here the largo rolls 
may als 6 be forward or r ever s e 
woimd onto paper or metal 
cores. In the case of 'Stretchy" 
papers, such as "crepe'' paper, no 
core may be used. 




The final step for mucl^ of the' paper is to be further callendei?ed by - 
"super caUenders which put a very high gloss onto the paper This 
is done by ajgain weaving the paper ttirough iriany heayy> polishedy vtiaete^ 
■ rollers.. ...v , ^ ^ 

All paper produced is now packaged and sent to converting plants to be 
made into thousands of different useful products . 



/ 
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Preparation and Addition Procedures for Raw Materials Used in Papermaking * 

!• Most paper made on Fourdrinier paper machines have the raw 
materials (stock) at approximately ,5% consistency when it is 
sent to the forming wire. This consistency would probably 
also be best for making paper by hand. 

Z. To make a .5% consistency pulp slurry, 1 lb. of pulp would have 
to be added to approximately 2 00 lbs. of water (24 gallons). The 
1 lb. of pulp will make approximately 100 - & 1/2'' sheets. In 
order to fully disperse all of the fibers in the pulp sheets, small 
amounts of the pulp should be mixed with water in a blender and 
then further diluted down to • 5% consistency. A combination of 
hardwood and softwood rip should be used. (60% hardwood, 40% 
softwood) 

3, You have been supplied with two types of pulp Hardwood and 
Softwood -- both were made using the kraft pulping process. 
This process removes the lignin that bonds wood fibers together. 
Once the lignin is removed<> the individual cellulose fibers, which 
wood consists mostly of, breaks apart and converts into what is 
called pulp. In many cases, this pulp is then bleached to remove 
the natural yellow-brown coloring. As you can observe, the soft- 
wood fibers are approximately 3/6'* long, compared to ax^prox- 
imately 1/8 '' length for the hardwood fibers. The longer soft- 
wood fiber will produce a stronger sheet of paper, because of 

its larger surface area that will give more areas for physical and 
chemical bonding to other fibers. 

4. Paper made from 100% fiber will not have a very high opacity. 
The addition of 6 oz. of clay to the 1 lb. slurry of pulp will 
produce a sheet considerably higher in- opacity and probably 
slightly more yellow. 

5» To make a very highly opaque and bright sheet similar to some of 
the high-priced papers used in offset printing, add 6 oz of titanium 
dioxide in place of the clay. Combinations of the clay and titanium 
can be mixed to produce sheets of lower quality and cost. 

6, The paper that you have made up to this point has no water resis- 
tance. Upon contact with water, it will act similar to blotter 
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paper. To add water resistance to paper, i oz. of Rosin Size, a 
by-product of the softwood pulping process, will have to be 
added to the . 5% consistency stock slurry. In order to set the 
Rosin on the fiber, 2 ml. of Alum (Aluminum Sulfate), which is 
a weak acid, will have to be added. (Even though Alum is a 
weak acid, caution should be used in handlinj^ the concentrated 
solution. ) 

7. The . 5% stock slurry should be well mixed between and after the 
addition of the two chemicals. 

e . ,/ 

L. All the paper you have made to this point has been basically white. 
You have been supplied with 3 dyes --a red, yellow and blue. 
V. ith these 3 primary colors, any color paper you want can be 
made. The dyes you have received**are in powdered form. 
1*5 jm. of any of the dyes will produce a fairly deep color. It 
is beist to pre -dissolve the powdered dye in hot water before 
addin;> to the pulp slurry. The Rosin and Alum should be 
added before the dye is added. The die should be dissolved in 
hot water then added to the solution. 

I 

9. Once the Rosin and Alum have been added, you can make a sheet 
that in addition to water resistance, will have wet strength. A 
wet strength chemical (melamine formaldehyde) is added to 
paper to be used for such things as outdoor posters ot wallpaper, 
so that it will not easily break apart when it j^ets wet. : If you 
desire to make a sheet of paper which will have wet strength, 
add 2 oz. of. the wet strength chemical to the 1 lb. of stock 
slurry. (Caution should be used in the handling;, of this material 
also. ) 

10. In order to give tHe paper you have made some additioncil strength 
and surface abrasion resistance, the sheet after it is dried should 
be dipped into a 15% sta.rch solution and then re-dried. The 
starch solution is made by addin,^ approxiiriately . 6 lb. of the 
dry starch to 1/2 [gallon of water • Cooking the starch at a 
temperature above 190° F. for approximately 20 minutds will 
dissolve the. starch t-ranules and produce a clear starch solution. 
The starch should be kept hot at all times. 
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Mixture for: 



25 Sheets 1/4 lb. Pulp 6 Gallons V. ater 

Pulp - 113.4^; 

Clay - 4Z.52 g [^ives opacity 

Titanium or Dioxide 42. 52 g opacity bri^;,htness 
Rosin Size 7. 09 £ water resistance 
/J.uminurn Sulfate 1/2 ml Set Rosin 
Dye 4 Grams (Dissolved in hot water) 
Melamine Formaldehyde 14. IL g Strength 

Starch 1/2 lb. or Zj g: 1/Z Gal. H20 Cook 20 minutes 190^ 
Gtarch should be kept hot during use. 
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Hardivood and Softwood Pulp 



Both of the attached pieces of pulp were made using the 
kraft pulping pi-ocess. This process removes the lignin that 
bonds wood fibers together. Once the lignin is r.emoved, the 
individual cellulose fibers, which wood consists mostly of, 
breaks apart and converts into what is called pulp« In many 
cases^, this pulp is then bleached to remove the natural yellow- 
brown coloring. , , 



Softwood Pulp - Note the fibers 



are approximately long. 
The softwood fibers will 



produce a stronger sheet of. 



paper. Why? 



Hardwood Pulp - Note the fibers 



are approximately 1/8" long. 
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INDUSTRIOLOGY Px^OGRAM 

EXPERIMENT - OPTIONAL. 

MAKING V. COD PULP 

Note to Teacher; Supervision of Handling of Acid is Reco^ixpn^nded; , 

Materials Needed; 

1. Soft'pine (to make wood chips), 

Z. Two (2) baby food jars (medium size). 

3, Two (2) lar;;e fruit jars. 

4, Small pieces of wood for stirring sticks (6" dowel). 

5, Stick (3/4" X 3/4" X pine) for breakin-, chips into fibers. 

6, Nitric Acid. 

7, Sodium Hydroxide. \ 
L. Laimdry Bleach. 

9. Burlap. ' 

10. High ila:;. Content Paper. 

Pulp is'tnade by breaking wood chips into fibers by first softening;, 
them with caustic solutions, then breakin;^ them into fibers. 

traestion; ' V.hat insect makes a paper-like -oaterial? ' 



Experiment (Continued) 
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Procedure: 



A. First cut your soft pine into wood chips 1/2" to 1" lon^. 

B. Place the wood chips in the mediuin size baby food jar (about 
1/2 full), place the safety Z^"^,Z^es and rubber gloves on, then 
cover the wood chips with nitric acid. (Check wood chips 

' periodically to insure that they are still covered with nitric 
acid. 



1. Carelessness with acid will result in serious burns. 



2. Place jar in safe place (where people will not break it ). 

3. Keep a solution of baking soda and water to wash off acid 
if an accident occurs. 

C. Let the chips stand overni^^ht, then add sodium hvdroxide to 
neutralize. V.hen the wood chips are soft, carefully break 
them into fibers usin^ the block of pine (3/4" X 3/4" X 12*') 



/ 



Experiment (Continued) 



Be careful not to splash solution. Continue to mash until 
the fibers reach a **mushy^^ sta;;^e» 

If a ra^J content paper is desired, add pieces of hi^h ra(^ 
content paper to tli3 solution and repeat the overnight acid 
bath and mashiu;^, process. 

D. Place pulp in a lar^/^e can (such as a ftuit can), add water 
and stir fibers into solution. 

£. Place burlap over the can and strain water from pupl fibers. 



Do tluis a number of times (at least 2 - 3 ) to remove salts 
formed by neutralizing acid. 

F. Place pulp in jar with bleach and stir until the pulp is white. 

C. Place the pulp in tlie can and strain two more times. 

H. Store the pulp wet until you are ready to make paper. 
Verjetable dyes may be added for tintin,;^. 
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Grade: 7 Date: 

Lesson No. 500 
Title of Lesson RECYCUNG, OUR PAPER 

Goals: 1. To develop and understanding of the recycling process 
and its relationship to the preservation of our natural 
resources. 

2. To develop student awareness as to the problem of 
waste paper in their school over a period of time. 
(To begin with lesson #100 and to be completed with this 
lesson.) 

Objectives: 

L The student will be able to list three (3) problems encountered 
in the process of making recycled paper. 

2. The student will be able to explain the improvements and effects 
of the paper mill on our environment. 

3. The student will develop a chart depicting the sources of 
paper polution within the school. 

Student Activities: 

1. Each student will make a sheet of recycled paper from differ- 
ent types of pulp. 

2. The students will be given handouts and asked five (5) questions 
on what is being done by paper mills to improve our environment. 

Assignment: 

I, The studentS/Will collect and store enough different types of 

waste paper from around the school, beginning with lesson #100, 
to make recycled paper. 

The student will also make flow charts showing which section of 
the school was the bigigest consumer of waste paper during this 
time period. , 



Papermaklng | Lesson No. SOO 



Teache r preparat ion (film guides, worksheets, field tri ps, speakers . 
etc , V 

1. Obtain handouts; recycling paper to be given to the students. 

2. Coordinate the waste paper to become recycled paper. (Spe 
experiment.) 

Supplies and Resources Needed 

Consumable . . Men- Consumable 



1 Pound Tissue 20 Gallon Container 

Softw^d or Hardwood Pulp 1 Gallon Container 

Paper Towels ^ Screens and Frames 

Blenders 



\ 
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Recycled Paper Experiment 



Materials Ne eded: 

20 Gallon Container Blender 

1 Gallon Container Other Paper Contaminents 

L Pound of Paper Tissue Paper Towels . 

Screen and Frame / 

/ 

/ 

To demonstrate some of the problems which face the paper n^anufac- 
turing industry in an. attempt to increase the amount of "second time 
around" fiber in its products, try the foPjwing experiment/ 



Shred 1 lb. of white tissue or bleached pulp. Add 4 to & pieces of 
approximately 2" square pulp to 30 - 40 02. of water and thoroughly 
blend. Pour mixture into a lardre container (at least 20 gals.) and 
repeat process until all pulp is/dissolved. After all piilp is dissolved, 
add water to make 20 gallons. ' 

Obtain one screening of this mixture. Describe the appearance of 
this sample. ' 

The next step is to ^dd 1 pound of various contaminants (see attached 
list), to the clean mixture. / Add 2" square pieces of twq or three 
contaminants; carefully observing the mixture and. obtaining a screen- 
ing after each addition. How does each screening /differ? Con- 
tinue until all of the different contaminants are use^tl. Describe the 
overall eliect of adding unsorted and uncleaned waste paper to the 
original mixture. 1 

\ 

Li st of Various Contaminants 



/ 



Newsprint. 

Catalogues or maga ^ines\ (clay coated). 
P9mphlets . 



Stationery (Air Mail - lightweight, onion skin) 
Cereal boxes, shoe boxes ,\ shirt boxes . 
viilk Coated (Polyethylene coated) 
"ig Cartons \ 
Cardboard Boxes ^ 
• 'ax Paper 
reaper Towels 



er|c \ 
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ri. Metal Coated, Industrial Paper 

i2. Oil Treated, Kraft Paper 

13^. Freezer Paper 

r4.\^ Kraft Pgper (Brown Bags) 

15. 'Insulating Paper 



Recycling Paper 



Handout 



We have with us today a new breed of concerned people who see 
with freshjiy opened eyes that ovir society is based on a "use and 
discard" way of life. The statistics which' shock them start with 
the volume of materials discarded per capita and the /growing effect „ 
when people are crowded together In cities.* For example, Ao Stewart 
Hale, editor of Chem. 26, a trade magazine, tells us that the city 
of New York generates One Thousand Tons of Solid Waste Per Hour. 
twenty-four hours a day, 3S5 days a year. It costs the tax payers 
$3S a ton to dispose ot it, or close to $300,000,000 per year. 
%• ' -J, 

What is "solid waste" 7 Of the estimated 4 billion tons produced 
annually in the United States, animal wastes'account for^bout 2 
billion tons, mineral wastes about one billion tons, agricultural 
wastes nearly 550 million tons, household and other municipal 
wastes about 300 million tons and industrial waste almost 130 
million tons. It is predicted th^t Solid wastes generated in the . 
cities will more than triple by the year 2000 .i ^ 

How much of this waste is reuseable? Quite a lot, ^nd industry has " 
been tapping this resource for a long time. Steel, for example, 
uses 52% secondary material, paper 45% and glass 15% at the present 
time . 

During World War II, Lhe U.S. actually returneid.40% of all paper 
produced: to the mills for recycling. This is now back down to 
20 -"^22%. Many countries, with poor access to virgin fiber, do 
a better job than we. West Germany, for example is up to around 5 
England and Japan about 40% 

Recycling in the paper industry takes many,|orms. A boxboard mill 
purchases mixed waste, grinds it upland forms it into several dark 
and dirty- looking plies which will be covered by outside plies made 
of bleached virgin pulp. This goes into the folding boxes used in 
department stores as gift boxes, suit boxes and thie like. 

All other materials collected for re- cycling require sorting and re- 
jection of wrong types before they are allowed to enter a papermaking 
"syst^nr; In""5ddition, all of the other materials whicn nave been 
used, such as dyes, fillers, sfzes, coatings, wet strength agents , 
etc. must be removed and thrown away. In^ heavily coated paper 
such as that used in slick paper magazines, advertising brochures 
and the like, nearly half of the weight of the purchased waste paper 
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Is thrown away. This is costly not only becuase of the shrinkage, 
but also because of the cost in equipment, manpower, energy and 
chemicals used to recycle paper. This also brings up another 
point often overlooked. A mill using large amounts of waste paper 
must spend a great deal of money to avoid polluting the air and water 
when it comes time to throw away the waste from the recovery oper- 
ation. 

A third, and important paper recycling operation has to do with clean 
unused paper which accumulate when large sheets and rolls of 
paper are made into items such as envelopes, business forms, led- 
gers, punch cards, tissues and many other paper products. These 
can be used in almost any way that clean (bleached) uplp can and there 
is always a big demaad for such a clean and useful raw material. 
As a result, the- price is also high. 



\ 
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Teacher Resource Information 



1971 - A Pivotal Year For The P& per Industry 
A Report Prepared by the American Paper Institute 

RECYCLING AND RESOURCE RE COVERY 

Nearly half of the fiber used by paper and paperboard mills In the 
United States^ is^ from i"eclaimed waste, making the Industry one 
of the leaders today In resource recovery — a fact not generally 
understood by the public. Twenty- two percent of the industry's 
fiber comes from waste paper, 23 per cent from wood residues such 
as sawdust =3nd chips generated by other forest industries, and 
about 2 percent from miscellaneous wastes. Use of waste paper 
increa'sed by 3.4 percent between 1970 and 1971, a rate of Increase 
above that of total paper and paperboard production. 

The paper industry's long-established and expanding practice of 
waste reclamatlop represents a positive approach to the enlarge- 
ment of fiber supplies as well to the alleviation of the nation's solid 
waste problem. ; 

President Nixon, In his environmental message early In 1971, 
callef for government efforts to encourage reclamation. In re- 
sponse, the Gen.eral Services Administration (GSA) developed, 
during the* year, requirements for the Inclusion of definite percent- 
ages of waste fibers in paper and paperboard products purchased 
for government use. The GSA recognized In Its specifications the 
broad concept of resource recovery and called for the employment 
of many kind : of fibrous wastes — from wood residues to used 
paper. This has become a reasonable guide for public and private 
agencies to follow. 

Late in 1971, the GSA began a limited test program of corrugated 
box and tissue purchases that require the Inclusion of certain per- 
centages of "post-consumer" wastec. This program has encoun- 
tered some difficulty. Not all manufacturers are equipped to use 
such wastes In producing paperboard for corrugated boxes,, and there 
is but a limited supply of the waste grades that can bemused as sub- 
stitutes for woodpulp In making, tissue. 
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Throughout the year, growing interest in recycled products 
caused 3 flood of inquiries about their availability and costs. State * 
and local governments, as well as corporations and institutions, be- 
gan to specify the use of reclaimed fibers in paper they purchase. 
This, together with the quickening demand for construction paper 
and board, brought about shortages of certain waste paper grades 
in some areas . ' . , 

In 1972, the waste paper supply could become tighter. The Ameri- 
can Paper Institute's Paper Stock Conservation Committee is vig- 
orously pressing its efforts to increase the supply of good quality 
paper stock. 

Spurring the reuse of resources can help substantially to reduce 
the nation's solid waste problem. Assisting in this activity are 
two organizations actively involving the Arrrerican Paper Institute 
and its members. The first is the Solid Waste Council of the Paper, 
Paperboard, and Packaging Industries, It is made up of ranking 
executives and is devoted to developing and promoting sound approaches 
to the control of solid waste. This group works closely with the 
National Center for Resource Recovery, an organization sponsored 
jointly by industries making and using such basic materials as 
glass, metal, paper, and plastics. The Center, founded two years 
ago, provides technical assistance to municipalities installing new 
refuse systems; it is now working to help establish in several cities 
across the country demonstration facilities to separate solid wastes 
for recycling, energy generation, and other reuse applications. 



t 
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Have you thought much about the terms ^'ecology ^'recyclmg", 
"solid waste^', littering and "pollution"? The problems that 
theee.words describe are not new so why is there morevcbncern 
today than years ago?" 



Many of the products today 
aire not designed for long 
use and, after a short while, 
are. discarded by people. 



.On the following page, list 
i at least three methods of 
! 'disposing" or 'yiiscistrding" 
such objects and one dis - . 
advantage of each. 



Method Disadvantage 

z. _^ ■ • • • •. ■ • • ' " 

/ ' . ' ' ' '. . ^, • " 

The-list of discarded oljjects is a long^one, and paper, -the subject 
of our study is only one item. There are bottles, cans, automobiles, 
tlothing, and furniture to name a few others. Think about some thing 
youVe thrown away this week. 




There is no doubt that Americans use a lot of paper (550 pounds per 
person per year). 

Do you use this much paper each year? 



-3- 



Describe your uses of paper during one day« 
'much anu what you do with what you use. 



What you use, how 



Most of our- paper is used once and is either discarded, and adds to 
our water pollution or . our air pollution. Doesn't the best solution 
seem to be to return as much paper to the mills to be re-used or 
'^recycled"? 

People who make paper i will tell you that this is not easily done. 
Let's look at some of the problems. 

: ' 1., who collects the paper? , , 

2. Who transports it to the Hulls? 

. .3. What do the mills do with the chemicals 
that are used to clean the used paper? 

PROBLEM #1 Who Collects the Paper? 

Do you separate your papers, magazines, milk cartons, grocery 
bags, cereal boxes, ineat wrappers, etc., from the rest of your 
garbage? 




If you don't, then be car efu! about blaming ^*them^' f or paper 
pollution^ 



ERLC 



PROBLEM #2 Who transports the p^ipfer to the -mills? 

Probably the transportation could be .solved providing -all people 
\ brought their paper to a central location^ * ' 





Do you? ' 

PROBLEM #3. What do the mills do with the chemicals that are 
used to clean the used paper? 



an 




Before the fiber can go into a new supply of better grades of paper 
it must be freed from contaminants, washed and possibly bleached. 



By the time the mills develop ways of disposing of tiie injks, clays, 
adhesives, staples and other trash removed from the fiber the 
costs have risen andjiaade your paper more expensive. Check with 
your local mill and 'find out what they are doing with this problem. 
However, recycling c£.n be successful if: 



1. 



The final product is a low grade and can be made fr9m any 
mixture. List somie products that can be made from recycled 
paper. 



•^•''.'f^^:■.■S*r^^•^'/s¥» 



/ 



2o The waste has not been previously used but cornea from a 
. paper converting operation, (Such as an envelope factory, ) 

Xiist two other sources of such clean nnaterial. 



2) 



Gan your class do a study on the use of paper ^wiihin your school? 
. Xry to make a large chart showing where the waste paper comes froxn^ 
then find. out where it goes. Can a plan be devised to est^-blish a 
cycling center for the total school? , 
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INDUSTRIOLOGY PROGRAM / 

/ 

/ 

Grade Lesson No. 700 ' / 

Date 



Title of Lesson INDUSTRI/s.L PAPERMAKING > VISIT TO A PAPE R 
MILL 



^ Goals; 1. To motivate students on papermaking as a follov/up 
to the activity of makin^ their own paper. 

2. To expose students to the processes of papermaking as/ 
done in lar^e industry. / 

Objectives; 

1. Students will develop an understanding of major operations in the 
paper making process to the extent that they can develop a 
flow chart on these processes^ 

Student Activities: 



Field trip to Monadnock Paper Mills. 
Assi;4nment; 

Test on matching to be £iven after the field trip. 

Teacher Preparation (Film guides^ \ orksheef-.s^ Field Trips, 
Speakexs, Etc, ) 

1. Arrange for field trip. 

2. Permission slips. 

\ 

3. Transportation ^ 

4. Lunch 

5. Student list. 

6. Ghaperones 

7. Obtain flow chart for teacher use. 
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During the past few years. the air^-pollution problem has greatly increased^ 
Think about 'Vhy" this has happened I I ' ^ 

Can you list 3 or moife reasons for the increased air pollution? 



1. 



2. 
3, 



Others: 



\f Papermills have also contributed to the a:,r pollution. The anioxxnt of 
1 pollution by each mill depends on severial factors. Somje imlls -start 

the papermaking process- with wood, wood chips, sawdust or shavings 

while others start^with a clean, bleached pulp. 



The chemicals t^iaf are used to break down wood fibers can produce an 
acrid smell. 



1^ ERJC 



I HOPfe THAt'S NOT 
FROM THe CAFETeRlAll 




that &e tmlls-iise th act as pollutant?. The 

x^esults are often harsh smells and clouds of smo^e. 



Weather conditions can a^Lso 
aggravate this pollution. ^ A 
'lid" of 'thermal barr7*»r" on 
the lower atmosphere occurs 
under a certain condition 
known as 'temperature in- ' 
version"* v When this occurs, 
the^irisihg plume of smoke; is held 
a&low levels. 



COpU 




< Wind conditions^ also play significant role in disper sinjg /smoke from 
I smoke stacks, A no wind condiction allows/odors and dust to rise and 



A strong wind has a churning action; that quickly mixes and dissipates 
pieces of di!rt and dust. . 




3. DISSIPATE: 



I'm sure you can^ see that dispersiiig, dilluting ^ or dissipating does not 
really s dive the- air pollution problem. r 



For your assignment think 
about the problems that 
companies may have iti 
solving the problem; 
think about the people who 
work at that company. 




I 



/ Think about your community, then as a group, write one letter politely 
'isking a company how they are approaching the problem of air pollution. 



One of the most important in- 

greclients in the pulping process / ' 

and j the papfer making process 

is Tjots^and lots of water. Can 

youi look on a map ^nd ^oint " ^ 

outfseveral areas of the covin- : , 

try' where papermills might 

beilocated? 

In /the early days, most of V 

the powe?: needed to run the machines was fr^m waterpower, 



Therefore, the best place, for a pulp and pape'n^iill was on a good- 
sized r'iver or along the sea cqiast. Riv^er water was used for- the 
processes and the waste was dumped in tke ocean for the waves 
and tides to dilut^ 'and disperse the winter. , 

Can you define: " DILUTE and DISPERSE ? 
DILUTE: 



DISPERSE: 



-2- /; 

As the population increased more and more waste was dumped 
and the problem grew. ' The fibers that escaped from grinders 
and paper machines and pulp washers got into the streams and 





collected on the gills of 
fish and fouling ,nets. airid 
lines with slime Some-: 
times the waste permitted 
many natural organisms, 
e.g.., bacteria, in the waters 
to thrive. The bacteria 
consumed the oxygen Which 
left little for the fish li'e. 

The fouling of streams with 
industrial waste and the 
sewage from towns and cities 
has combined with pulpmill 
waste and now has created 
such a problem, people have 
demanded that the waters be 
cleaned up. 



($UT IT (^6 WHtrk , 
BEFOf^E I>)IV6H&P IT! 
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Wiat do we by water pollution? Even the crystal clear 

mountain stream contains small amounts of dissolved materials 
from the soil and rocks. Even rainwatc* contains gases and 
dust. You try to define water pollution. 



By water pollution we mean^that the water is carrying more 
foreign matter tljan can be allowed if that water is to be used 
for human consumption / recreation; growing fish or any other 
such purpose . 

■ J ■ ■ ■ 

The process of cleaning up our streams and rivers has begun 
through the backing of The Cl6an Waters Restoration Act^of 
1966 which lays out a nationwide program to clean up existing 
pollution and prevent further pollution. : 

Think about ways you can aicf in cleaning up our v/aters. Name 
some wa ys . . 



All the cleaning up will take some time, but with your help, it 
will e,3t done sooner. 



THE PAPER INDUSTRY IN THE U.S.* 
PACT SHEET 



Total number of plants in the United States 5,890 

(1967**) 

States containing plants (1971) - 49 

Number of employQ.es in paper industry (1971)' 687,500 

Wages and salaries paid 

(including fringe bc^nefits.) (1971) . $6,916,000,00^ 

Net Sales - Paper and Allied Products $22,224,000,000 
Companies (1971) 

Fedei-al taxes paid (1971) ' ' ^ $456,000,000 

State and local taxes paid (1971) about $530,000,000 

Capital spent for now plant and equipment 

1947 to 1971 $20,080,000,000 

Paper and paperboard produced (1971) 55,092,000 

, . . tons 
Amount of paper used by each person in the 

United Statos (1971) 575 

^ lbs. 

Wood pulp produced (1971) ^, 43,932,681 

tons 

Pulp produced from sources other than wood, 

(straw, rags, cotton fibre, hemp, bagasse ' 

and other grasses - 1971) 861,379 

/ ^ , tons 

Reused pulp fibres, i.e. v/aste paper (1971) ' 12,200,000 

tona? 

Payments fbr pulpwood (1971 est.) ^^""""^ $1,300,000,000' 

Investment in research and development (1971) • $133,000,000 
• (McGraw-Hill) 



* Paper Industry includes: manufacturers of pulp, paper, paper- 
board and those who convert these materials inot useful products 

** Latest Published U.S. Census Bureau figures. 

NOTE: 1971 data preliminary ^ 

November 1972 ♦ AMERICAN PAPER INSTITUTE 

260 Madison Avenue 
New York, New York 10016 
Tel: (212) 889-6200 
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■ • ' 0CE2SVN0GRAPHY „ ' ^ . 

* '\ . ; ' 

» \ . . . ' 

■\ ■ . . . ' , 

This unit v/ill stress marine bioJLogy with ecology as the focal point 

with student experiences centering on population of plant and animals and 

tl^e biotic/ chemical, and physical factors that affect them. . 

The activities you carry on in the field or lab will be" "hands on"- 

experiences r all of v/hich marine biologists normally carry on in the course 

of their jobs. By carrying on these experiences you, will "see" first hand 

what a marine biologist does. ' 



ERIC 



GENERAL BEHAVIOR OBJECTIVES 

d 

the necessary equipment, matorials or resources, each student will: 

1. demonstrate proper laboratory techniques by cleaning all 
apparatus after use . 

2. demonstrat:e proper laboratory techniques py putting all 
apparatus and materials away in their proper place, 

3. ^ write notes in a prescribed' form during .deinonstrations of 
•* equipment uses or metHods or procedures. ^•"* 

4. > take, notes in a field notebook of observations made while 

on field trips. ^ ' 

5. answer the specific questions on the study sheets for film strip 
open labs , video tapes ; and movie f ilmsv 



BULLETIN BOARD 
DESCRIBING OCCUPATIONS IN OCEANOGRAPHY 



Directions- Each student must pair with another student to do this activity, 
puring the^ course of 'nine weeks each pair of students is to set up a bulletin 
board display describing one or more (!3Ccupations in the fidld of oceanography. 
The display will remain for one week and then be removed by the same students 
in preparation for the next display^ 



Some suggestions for display are given. These are just a fev; of the many 



thousands v;hich maybe done. 

Fisheries 

Chemistry 

Physics 

Iteteoralogy 

Food Indxistry 

Ecology 



Techinicians 

Devices and Equipment 

Photography 

Tourism 

National Defense 
Scuba Diving 



^Salvage 
Hobby 
Oil 

Minerals 

Desalinization 

Trcinsportation 

Chart M ak ing 

Construction 

Ship Building 

Engineering 

Exploration 

Research 

Surveys 



Lav7 Enforcement 
License Bureau 
Film ''flaking 
Teaching 
Aquaria 
G,eology 

Pale ontol ogy 

ilathematics 

Pollution 

Estuaries 

Wild Life Management 
Power-plants 



Helpers : 



Your ovm personal experiences 

People you know in the field 

Magazines 

Papers 

Books 

Library 

Resource Centers 

Guidance Dept. (occupational opportunity file.) 
Vertical file in inc , 



OPEN LAB 
.STUDYING AN 0CCOT?>TION 



Directions ; IJliat would you be interostod in doing in the field of oceano- 
graphy? l^ien you have decided, look aliead at the Forn for Studying an 
Occupation . You. are required to fill m the form as complete as you can. 
The information can be had by inquiring ^ at the Science Resource Center where 
resources have been set aside for you. DO NOT URITE ON THIS FORM-Foms for 
your use may be obtained at the Science Resource Center. 



^ ■ ^, F0FJ4. B 

SUGGESTED FORIvI FOR STUDYING AN OCCUPATION 

* . . Name , 

Date 



Complete the blanks or underline either yes or no« 
I, Classification of the Job 

A. General 



B/ Specific branch 



C. ' Name of particular job 



II. Description of the work on the job (List a minimum of five duties) 



C. 

■■ F. 
G. 
H. 
I. 



II. Education or Training Heeded for the Job 

aA. V.'hat sliills do you need? 

• • ■ . i ■ ' 

1. ' • 



2, 



3. That' courses in hi^h school would help to prepare you for this- job? 



. — ' — ^ ■ ' ■ ../ ■ 

C. I'Jhere con you get the training needed for this job? • / 

_1. . ' ^ 

O " ■ ■ - ' - \ 
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IV, Personality Traits , Interests /aptitudes/ etc, Weeded for the Job 



B. 
C. 

0. 
E. 

F.. 

/ ■ ^• 
K. 



v. Demand for I'vorkers in This iljob 

A. Are additional v^orkers needed now in this occupation? Yes or Ho 

B. X^ill still more voi^kers be needed in the future? Yes or No 

C. Is it considered a bright future, status quo or dead end job (Underline)? 

VI. Promotion 



A, Are there opportunities for promotion? 

B, Vj'hat appear to be the steps of promotion? 
i- " ■ 

.. • • ■ 



C. Must one get additional trainine-to qualify for promotion? Yes or No 
1. Formal Yes or Na 

' 2. Informal Yes or Mo 

3. Apprentice Training Yes or Ho 

D. Are there related occupations to vhich this job may lead ^i+.her wiih or 
without .more training? Yes or Ho 

\liat are some of these? , — 



Vir. Earnines . 

.A. Beginning wage (-underline per hour, per day, or per week) $ 

B. Wage earned by most of the workers v 

C. Highest wage $ 



D. • Is there usually a vacation with pay? , Yes or No 

(other benefits) 



VIII, Hours of Work 

A. ilov^ many hours on the average would one work in this job? 

2. Weekly . , 



B. Is there additional pay for overtime- work? \ ' Yes or Wo 
C> Are there seasonal lay offs? \ Yes or Mo 

rx. Health and Safety . , . 



A, ,Are there health dangers involved? ' "TYes or 'T^fO" 
If so J, what kinds ? . ' 



/ 



B. Is there a high accident rate on this job? Yes or Ho 

C. Vihat safety precautions must be talten? 

1. Wear protective clothing? Yes or No 

2. C!heck guards on the machines and equipment S- Yes or No 

3. Obey safety rules of the firm? Yes or No 

X. 3n5).loyee Organizations of a Full-Time Worker ^ . 

A. . Would you be expected to join a union? Yes or No 

B. Would you be expected to join an employee organiza- Yes or No 
tion other than a linion? 



XI. Service to the Commimity (How do workers in this job serve the 

community?) 



B. ^ , 

C. 

/ 

0. ,/.^_-_ : 

• / 

/ ' ' ■ 

XII. Firms in oui- Tovm or County vhote this Type of Job would be Available 
(List a milninum oT three) . 



■ — 7 ' ' — ' ' ' " 

c. _/ ^ ■ 

y • ' ■ ; ■' 

D. / _— 

/ 

/ ■ -.-^ ; 

XIII. Sources of Infoimation Used to Make Tliis Study (List a minlniiim of 
_ three) 

A. Title / ' 

Publisher ] 

— Sat ei ■ PubtL shed- - • 

B. Title ^ ^ : \ \ ^ 

/' Publisher _ ■ 

Date l^blished ' 

C. Title - : 

Publisher . ^ ^ 

Date Published ' 

' / ■ " ■ ■ ■ 

D. Additional Jleans 

• 1. . . 

' P.. ■ • . 



XIV • llGw does thia ^db interest you? 

Appealing Disappointing 



Ho interest 



■ FiARINE ECOLOGY 
INTRODUCTION 

/..... 

When man learns tliat he, too, is a part of the scheme of things in the ocean, 
and not the absolute ruler of it all, irresponsible of all except himself-, 
wasteful and greedy, then and <nly then will he be able to live with the 
v/onders of nature instead of destroying then. For in destroying the natural 
world in which he lives he will destroy himself. Perhaps. this is a part of 

the scheme. Certainly, the other animals would benefit without man I Imagine 

.■■/■-■■ 

If man were gone from tlie earth. The natural order of things would return: 
Rivers would again become clean, anirflals would return in balanced numbers,, the 
air would become clean and pure, fish would return to rivers and lakes, water 
tableis would be reestablished, the hawk would fly unmolested, sounds of machines 
would be replaced by the whisper of v/ind and trills of birds, the onshore 
breeze would be salty and fresh and the beaches would again be clean of rubbish 
and litter. 



In some places on earth, where man is a stranger, nature flourishes. Could 
man learn to live within nature rather than consider himself an outsider? 
But, if the story of the earth is true, as it now seems, man will have his 
day, then die and the story will go on-but, who v;ill listen then? 



-So, in this course, v^e hope v/e may find listeners. How do you, as a listener 
fit into this picture? If you will endeavor to ansv/er the following 
questions as you study marine ecology yciu will discover your niche - 

1. Who is it? 

2. " rilio else is there? . / 

3. Were all these organisms always there? 

4. Where do you suppose they came from originally?/ 

5. Hov; do they live, eat and reproduce? 

6. \Do these organisms compete with each other? 

7. " ' Why are they here and not somewhere else? 

8. ^at enviromental factors affect them? 

9. / Is this a good place for them? 

10. Vfliat might happen if any of the "good" conditions are changed? 
^^ill they always be here? 



LECTURE fl 



The Big Picture 

1- The environment and the organism are directly related 
to each other. There is a constant Interplay of 
action and reaction going on.. Visualize the organism 
you are studying In respect to Its environment like 
this: 

8 




Wliere: o is the organism 

A the entire environiifient 

C chemical factors 

P physical factors 

3 biotlc factors 



Or like this: 



Environment 
-^Organism 
Environment 



EKLC 



LLCTUPvi: H 
Behavioral ObjcctivoG 



Having listeuGd and taken notes on The Bjr^ Picture the student will be able 
to: 



1. Explain what ^^environment'' neanG. 

2. Tell what is meant by physical, biotic and chemical factors, 

3. Sho\^, using specific examples, the interplay between the 
organism and the environment. 

4. Sketch and show graphically the relationship of the organism 
to its environment* 



FIELD TRIPS 
"Get Ready'* 

Durlnf^ this course, you v/ill have the opportunity on two field trips, to 
observe different kinds of plants and animals found in various tide pools 
of a rocky shore at North Hampton beach- You will be studying factors that 
may affect the very survival of plants and animals* Some of these factors 
you v/ill be testinp; are oxyp,en content, pH, salinity, and temperature of 
water. You will also observe x^hether or not v/ave action; exposure to tera- 
perture, v;ind and tides, affect organisms as well as special survival adap- 
tive features that organisms .y exhibit. You may also be able to see other 
relationships such as symbiosis and food webs. 



In order that you are able to make sense about life at a rocky £hore you 

must be able to identify plants and animals found there as well as some things 

about how they fit into the total picture . , 



IJhat To Do 



1. Learn the common names of the plants and aniraals desi?,nated in the 
museum collection as livinf* in a rocky shore area. 

2. Select an animal (from the lab) and complete an outline which includes 
its: 

a. ) common name ■ . 

b. ) habitat . 

c. ) niche 

d. ) reasons for its being there 

e. ) special} survival adoptations such as hold fasts, holding fast, 

movement during tide action, way of getting food, streamlining, 
and protective features. 

f. ) relationships to other plants , animals and man. 

3. Select a plant from the lab and complete an outline v/hich includes its: 

a. ) common name 

b. ) habitat , 

c. ) niche 

d. ). reasons for being there ^ 

. e-) relationshipa to animals and plants 

Q f.) relationships to man 



Your outlines v/ill be due just prior to your first field trip 

A revised outline will' be due on after the trip. 



Your outline wlli be duplicated and distributed to the other members of the 



clas^. 




Helpers ; . 

Be sure to use the tv/o resources set aside in the Science Resource Center 

for/ oceanography . 

i 

A spot quiz x^;lll be o;lven on the identification of the museum organisms at 

the ;end of the first week, 

I' 



VIDEO TAPE-'*SURVIVAL IN THE SEA"-30 IIINUTES 



!•) List at least three things that an animal species must be able to do 
in order to survive in th6 sea. 



-2.) List six specific kinds of animals and explain how each is "built'' to 
survive in the sea. 



3.) A fish may lay 1,000,000 eggS' in a year. \^at are the chances of any 
of them developing into adults? Why? 



4.) What is meant by "survival of the fittest*'? 



5.) ' ^Jhere does the food chain statt in the sea? 



Describe tno entire chain starting at this point nnd ending with man. 



6.) If a link in the chain v/ero destroyed, what would happen to that 
chain? ^ 



ERLC 



FRIEND OR ENEMY ' , , 

Prom the beginning, avory living, thing must struggle for its existcmco. 
In this struggle r soma plants and animals form ralationships. with one 
another. This is called S'nmiosisl 

MUTUALISM is a form of . syvibiosis'in which both organisms benefit from 
Qach o^er. For cxaixipie, lichen growing on racks (seo the example on 
the front lob.- dv^sk) i^ two plants, an alg^^e and a fungus. The green 
alg«ie makes food for tjie fungus to use. The fungus, like a sponge, takes 
up w-itor thKt the algae uses. ^ 

: ■ / •-. ■ 

COMMENSALISM, another form of symbiosis occurs when one partner benefits 
only. The other partner is neither harmed nor helped. For instance, 
porcupines fepding on hemlock trees during the winter drops bits of tender 
branch tips as they feed. .The browsing deer on the ground benefits from 
this ready food supply. . , 

PARASITISM is a third type of symbiosis in which one organism attaches 
itself to another. The attached organism fee ng on the last organism 
causes damage to the last'. The fUngus, atfTtets foot, causes damage as 
it feeds on the skin of your feet. 

WHAT TO DO 

1.) On your first field trip to North Hampton record in your field 
notebook two examples of COMMENSALISM and MUTUALISM. You will 
probably want to use resource books in the Science Resource Center 
for background information before you go. 

2;) Do the lab on fish dissection and record on your. lab sheet all of 



the examples of oarasitism on the external and internal parts of 
the fish. External foaturos/ such a.s, gills, fins, and scales often 

tin(iS contain paraistos. Internal features, such as, in the liver « 

/ 

cind . intestines and tho body cavity. Explain how the fish parasites 
affect the aninal. 



FRIEND OR ENEMY 
BEHAVIORAL ODJECTIVES 



Given the neccessary equipment, materials cind resources, the student will 
be able to: 

1. Define: Symbiosis, Cornmensalism, Mutualism, , and Parasitism. 

2. Give one ex^^mplo and explain tlie relationship for each of the 
terms in nximbor onr; ah eve. 

3. Show his instructor that he has completed the dissection of a 
fish lab, and show all other notes and data he has recorded. 



V' 



Name 

Instructor 



OPEN LAB #1 



Filmstrip-Life in the Oceans 



Directions -Obtain the above filnstrip and a viewer".' As you view the filmstrip 
answer the following questions, 

1. List five major problems that organisms living in the tidal zone must be 
able to overcone. 



2. List three factors which make the tidal zone a good place to live in. 



3. Give at least three good reasons why more living things are found in the 
ocean than on land. 



I 

4. Why do you think all lifo, both land and soa, donends on the presence of . 
sunlight. 



5, In what threa eircas of th^ s^^a are most creatures found? Why? 



Draw sketches of several forms of diatoms fo\md in the ocean. 




7, Of what inoortance are diatons? 



9. Give a short definition of "Plankton. " 



/• 



9. Can animal plankton live without plant plankton? Explain. 



10. What is meant by "Food Chain"? Driw or describe one. 



11; Refer to frairiG #21. Complete the following "Food Pyr.imid" by placing 
the orgcuiisms on tho frame at the nropor levjl. 

I 



12. Why is it possiblG for many bonoy fish to live at th 2 bottom of the 
odoan avan though there is little or no light available? 



\ 



13. Give five v/ays in which fish are adapted to living in the open soa. 
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OPEN LAB #11 



FilKistrip-" Tidil Pool Zoo -' 

1. Give throo rcEisons v;hy the living population in the tidal zone is 
noro dcinsG than in r^ny other zc»nG of the sgci. 



2. V)hat tv/o physical factors must a living thinrr like a mussel be able to 
withstrind in a tide oool area? 



3. The six zoxms of tha New England tide pool area are composed of living 
things. What dcterrainGS v;hat lives there? 



4. What kind of tide pool algae is the hardiest? Why? 



5. Wliy would you not expact to find <vcoTnr.K;n pcriwinklo living with a 
^ ' rough periwinkle?. 



6, How aru poriwinklos well idopted for food getting? 



7, In what throe ways is a barnacle well adopted to its environnent? 



8, In v/liat three v/ayn doer, rock\7eod seaveod Founcl at the ocoan edge bone 
efit other fon.ifi of lif^^? 



9. uhy arc plants liko rockvreed and irish ir.o<35 not found on a sandy shore? 



/ 



Instructor 



OPEiI LAD jflll 

- FilMstrip: ' Slif/hty Currents of the Sea " 

Directions: Ask Uor the citaove filnstrip ami a viev;er, Then proceed 
to ansvrer the quesstions belov;. 

!• List four forces vhicii causae ocean currents. 



■2. Explain ^how each of the four forces causes a current to occur. 



3. Give ti/o ways in v/hich the sun is responsible for sor.ie of the ocean 
current!? • 



'. • ■ " ■ ■ ■ •.. -■* ■ : • ^ ■ 

4. Explain v;hal: is weant by the Gulf . Stream . Explain the theory . of 
how it v7ork3. 



Extra Credit - You nay. CPs may not do the fcllov/ing* 

1. Explain in concise outline fomt the Mev? Tlieory of the Ice Ages . 



ERLC 



Name 

Ins true tor _ 

OPEN LAB #4 
FIIi^lSTRIP! ^'CREATURES OF THE SEA" 



DIRECTIONS ' 

Ask for the above filmstrip and a viewer. Then follow the directions 
given below. 

List 27 ways in which the sea creatures in this filmstrip have adapted them 
selves to survive. Write the name of the creature which illustrates the 
adaption. 



ADAPTATION 



NAME OF THE CREATURE 




NAME OP THE CREATURE 



20. 

21. 
22. 
23. 
24. 
25. 
26. 



27. 



OPEiJ LAB #5 
FIUISTRIP: EXPLORIWG THE SEA: 
"METHODS OF THE OCEANOGRAPHER" 



DIFECTIONS : 



OBTAIN THE ABOVE FILIISTRIP AND A VIEl^/ER. AJISWER THE QUESTIONS AS DIRECTED 
BELOW, 

1. List five things which are considered in the science of oceemography^ 



2. vmat is meant by ''State of Fliix"? 



3. Give at least 4 ways man has been able to explore deep oceans? 



4. How can an oceanographer tell the depth of v/ater? 



5. vrhat is meant by "Core Sample?" 



6. Give at least 5 other devices the oceanographer would use in studying 
the sea. 



ERIC 



••'PRESERVING SEA SPECIIIENS L/iB." 



On your field trip to North Hampton .beach one of your responsibilities 
will l:)e to collect and preserve ' . ' 



One starfish 
sea urchin 
Scind Ghritnp 
pen/inkle 
limpet 

^9eav;eed,. (algae) exhibiting a symbiotic relationship. 
Mgae preservative Fi^A: 

Prepare 100 ml of solution by this formul a 

5ml glacial acetic acid 
5ml formalin 

SbiZ, 50 percent ethyl alcoho 

Md a pinch of copper sulfate to the solution. This insures that plants 
will keep their green color. 

Put this solution in a large clean baby jar and label it POISON, Fi^A i\ND 
YOUR NAlIE 

MOST AI'lII^iP,LS PPESErVATIVE . 

Prepare a 100ml of a 10 percent formalin solution by the following formula 

lOlm commercial formalin 

90ml sea water ' . 

Put this solution in a large clean baby food jar and label it POISON/ FORIIALIN 
AND YOUR NA^iE 

Store these solutions- in a lab cabinet for, the field trip. 

DEHAVORIAL OBJECTIVES 

Given the necessary equipment, materials or resources, each student will 

1. Prepare lOOml of FAA plant preservative by following the proper lab i. 
procedure. 

2. Prepare lOpml of a 10 percent formalin solution preservative by the 
proper lab procedure. 

3. Label this solution POISON etnd the appropiate preservative name and your 
. name . ' 

4. Store the solution in a lab cabinet for the field trip. 



FIBLD TRIPS 

On any field tripr particularly one to a rocJcy shore area, for things 
are very important: 1. Come prepared to do the job, teat is, be sure 
you understand what you are expected to do and have all of the necesseury 
equipment and materials to do that job. 2. Travel the cirea with caution 
as sea rocks especially those with seaweed eure demgerously slippery, 

3. Come properly dressed to do the job with proper foot gear and clothing. 

4, Have you fieid notebook and pen with you at all times. Notes are 
important for putting together later as a report. It is important that 
you follow these four points as you go about your field work. 



Behavioral Objectives for Field Trips 

Given the necessary eqtiipment, materials, or resources, the student will: ' ^ 
1. Demonstrate the four key points of a field trip by: Caning prepared. 



traveling the area with caution, coning properly dressed, emd by having 




a field^notebook and pen. 



■ \ 




You Will Nood 



First Aid Kit 

"Plasic collecting bucket 

Baby food jar of 10% form?\lin preservative 

Baby food jar of FAA preservative 

Field notebook 

Thenaomater 

Stainless steel. knife (nonrusting) 
Hand lens 



ERIC 



"HO)>TH Hr,MPTar BEACH FIELD. TRIP- I" ' 

The purpose of this trip is to fanilarize you with a rocky shore area • 
and have you nake sono observations, ancl collec± sor.e data as vjell as 
speciinens. 

\ . • ■ . ■ ■ - * • ; 

Mhat .To Do hy teans of two. 

- ^ ^ ' • ■ ' " . ' . , ■ • - 

l,)^ collect live ten redium sized sea urchins to\';ards the later part of 

, V the day -and place them in the cooler v/ith cold sea water. 

* ■ ' . ft * • ■ . . ' • ' 

2..) Observe a srall crctb, liiroet, periwinkle, sponge, ^tar fish, sand 
. sbtimp/ and a sea urchin takinq care to r^oke notations concerning 
adaptiveX features V7hich enables '1?J|lese creatures to survive in this 
. often times perilous environment ,gnd its specific habitat. 

3.) Collect these organisms and preserve them for later lab study. 

\ ■ ' . ' ■ ■ ■ ■ ' ■■■ - . 

A.) , collect one plant that exhibits a symbiotic relationship and 

, preserve it for disciission and display in the lab. Describe this 
form of symbiosis in your field notebook i 

5. ) Select a prominant *'seav;e<sd" rock at the v/aters edge and very 

careful: y scrape away: all life .in a 4" X 12" section. Mark . 

your rock v/ith rail polish and record the rocks location with a ' 
. ^ sketch in your field notebook. You v;ill be observing this strip 
^ on your second field trip* 

6. ) select' five zone pools more or less in a straight line starting at 

the waters edge and /ending at a pool near the blue/gre«en algoe zone, f 
Sketch the pool locations using landmarks as reference p6ints. 
You could also pace betv;een pools^. Noxa^ complete the ''Substrate and 
Biota" chart as you. study your pools. 

7. ) In your field notebook record observations concerning organisms . 

special adoptive features connected with desicatioh (drying out) 
sunburn, temperature variations, tide force cr other features your 
note. 

8V) t?3on returning to the lab. , v;rite a brief report explaining what 
you did, the data you collected, variations from pool to pool, 
adoptive" features, of organisms (plants and animals) , and possible 
reasons for differences in the types of life fotind in the different 
■ pools. / ■ ■ \^ ' 

9.) , Extra CrQdit« one.. person / can use the plankton net as demonstrated by 
your instructor to collect a jar of organisms fthich can be transfered 
to the lab. for ^further stud/. '^^^^^ 

Questions • ■ . . " " . , . , 

T^Jhjat suggestions^ would you have for another field trip like this, one? 



Behavioral Objectives 



Given the necessary equip:nent, materials, or resources, each student 
will: 

1. ) Collect and store ten medium sized saa urchins, 

2. ) Observe and note in writing adoptive features of a starfish, 

sea urchins, sponge, sand shrimp, crab, limpet, and a periwinkle 
which enables them to survive. 

3. ) Collect and properly preserve the above mentioned organisms. 

4. ) Collect and preserve one pir^nt that exhibits a symbiotic relationship 

5. ) Describe in his field notebook this form of plant symbiosis. 
'6.) Scrape a ''4 X 12" section from a seaweed rock, noting its location 

for- future reference inyour notebook. 

7. ) Sketch the five zone pool locations you selected for study. 

8. ) Record in his notebook observations concerning organisms special 

adoptive features connected with desication,,. sunburn, temperature 
variations, tide force and others. 

9. ) Write a brief report explaining what you did, vour data, pool 

variations , organism adoptive features and possible reasons for 
differences in life observed in the different pools. ^ 

/ 




Fe;ftili;5ation Experiment Usincr the Sea Urchin 

•y - ■ 

Informatiqn about sea urchins you will heed to knov/ before starting 
^ this ex^eriiiient. 

1. Kr^ow what a -sea urchin looks like. 

/ ■ ■ . • " . . 

2. /know where to find them. 

/ 

3/ The sexes are difficult to distinguish, therefore collect at 
/ least ten. There is usually one male for every female. 

4. Avoid dajnage to the delicate epidermis (outer skin) and the tvibe 
feet. Injury here may cause the death of the animal in one day. 

5. Spocimins are *'Ripe" (fertile) from Feb^July vjith March being 
the best collecting month. . 

6. Healthy urchins will survive for weeks in simple aquaria, provided 
the following is done: 

A. Keen then cool , 13-15? c is best. 

B. Do not overcrowd your tank. * 

C. Prevent evaporation -This will prevent concentration of salts. 

D. Hake sure all devices used in the tanks are rush proof or 
plastic-U3e no metal. 

E. Tanks miist be aerated and filtered through charcoal. 

F. Add a few mussels^ They are natural filters. 

G. Food-uncooked meat, fish or seaweed. 

H. Bemove all uneaten food to avoid decay and fouling of 

the tank. ' 



^Obtaining sperms and eggs from your specimens. 

NOTE: The following method does not kill the animal. 

I. Inject 0.5 molar solution of KCL (potassium chloride) th/rough 

the peristondai membrane (refer to Barnes, Pg. 630, Fig. A, . 

Invertibrate Zcalogy, 1968) Use a fine hypodermic needle. Use 

the follo^^ring amounts for varioxis sized animals. 

, 2 inch diameter .S-lnl 
3 inch pluis' up to 10ml,. 



•2, Snavmlng usually becrins' irrjaediately but may take us long as 

several "mnutes after infject^on of ' KCL' salutiori.. . Males shed a 
v;hite spern V7hile the feraale Ggqs are reddish in color, 

;3. Collefet eggs by inverting the injected female .oyer a beaher 
filled trith sea water so that the gonopores (refer to Barnes 

: ■ . ■ /' ' • ' ■ \ ■ ' ' ■ ■ ■ 

as abovis) are iinmersed.* • ^. 



; . 4, Collect spenu directly from the aboral (upper) surface v;ith a 
pipette The sperm should be diluted v;ith sea water before 
■ ■ all6v;inq fertilization (sperm meeting eggs) • One ml of 
■ ■ . sperm per 20 ml of sea water is^a good dilritioh for fertilization. 
■ 5< Observe, sperms and eggs separately with compound -microscope. ^ ' ■ 
■. Drav/ a diagram of eadi. 
III, Fertiliziation V . ... 

1. ^ Fill a weir slide with eggs and observe them under good focus. 

2. Add a small drop of the snerm solution and observe immediately 
through the microscope. ■ .V^ithin seconds of .mixing sperm .and eggs , ■ 

a male snem v;ill penetrate eggs and you V7iil see a fertilization / . \^ 

■. - membrane, .forming. \ ■■ - • ■ ^ ■ 

3\ If 'you have .time",,^put the s lide in a safe place at room tempera- 
turQ* Observe' it' 50 minutes later for 10-15 minutes . You 
/ may see the fertilized egg' cell divide to form tv/o new cells. 

Ctiestion- Ekplain how fertilization of the urchin is likely to occur ^ 
in the.oceaii. ^^'Jhat adopt ation's does the animal have to assure that this 
reproduction will occur? - * v.^.. / ^. 



ERIC .-. ' 



■ '■ ■ ■ ■ . -'Planhton Lab-^' . ■( ..' , . ' w , 

■ Plcinkton *i.r drifters of the. sea ars microscopic forms of plant or 
animal' life. Mt hough these fomis of . life are extremely small there 

/ role in the ''scheme of things" of , the sea isN extremely important . 

' Elicroscopic floatinq plants, phytoplankton are mostly diatoms v/hose role 




■/ 

is tv;o fold. (1) Diatoms as green plants pr^'duce their ov7n food 
and oxi^gen. (2) Diatoms become food for microscopic cinimals called, 
zooplankton. 

- Studies ha</e been made v/ith plankton and some^ interesting things have 
: ■ been point-^d out . Diatom populations as high as 72 ,000 ,0.00 per 
-- cubic • foot of vjater has been recorded. There can"" be as many as 
■7'^0,009,00O,000 ^'ooplankton in a square mile of .water of f shore'. 
A single zooplankton can have in its- ^stomach at one . tine, more than ^ 
120,000 diatoms, h small fish feeding just off shore might be able 
-to collect 50,000 zooplankton in short order. ' 
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^)hat To Do 



l;)- Take a dropper of 'plan}:ton" "sea water and add^two drops to a con-r^ 
'•• cave slide. : •^ 

2. ) Add a cover slip and view the slide under low pov;er using the 

monocular microscope. 

3. ) Describe in v;riting the kinds of- life you see. 

4. ) Identify the diffarent types; of phytoplankton and Eooplankton. 

5. ). Make one detailed drav/ing of the most numerous type of phytoplankton 

and. label it, 

6. ) Make one detailed drawing of the most numerous type of zooplankton 

and label it. * , , 

. Helpers- Refer to the plankton identification plates^ in the lab, 

^ . . .. ^ , ■ . . ^ 

Question ^ ' . > '. " ' 

IIov; else do diatoms benefit man? . 



Behavioral bbjectives 

• • • 

Given the necessary equipment, n.aterials, or resources, each student will: 

1. Demonstrate the proper lab procedure for preparing and viewing a slide 
of plcuikton for a monocular microscope. 

2. Describe in writing the kinds of plankton viewed witli the microscope, 

3. Identify the different kinds of phyto and zooplankton vie^^ed, 

4. Draw in detail the most numerous type of phytoplankton viewed and 
label it. 

5. Draw in detail the most numerous type of zooplankton viewed and label 
it. 

6. Explain other ways in which diatoms benefit man. 
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Behavioral Objectives . 

. Given the neccessary materials and enui^nnent the student v;ill be able to 

1. Describe a -sea urchin. 

2. Tell vnere a sea urchin can be found- 

3. Tell hov to prone rly handle a sea urchin to prevent injury to 
the anir.ali 

Explain the specifications neccessary to maintain maine aquaria 
for a period of at least t^'o f/eeks. . . 

5. Show the location of the peristomal membrane and gonophores on a 
sea urchin. 

6. Pill cind discharge sSfelv a hypodermic syringe. 

7. Properly dilute spem with sea water. . , 
,8. Describe the appearance of urchin eggs and sperms as 

viewed under the microscope- 
.9. Describe the appearance of eggs and sperm as they unite 
under the microscope. 

10. Explain how the process is likely to take place in the natural 
environment. . . 

11. Give at least tv/o adopt ations. which t^e sea urchin possesses to 
insure fertilization in the oceairiv . 

12. show his notes, data, drawings and anEverG^"! questions on this 
lab. to his instructor. 



^^amvi ^ 

Instructor 



ni^tzection of tho S]x>nqQ 



Piurx>oe: To oh'^Gr^fo the structure of a con-non cea sponqo and f^etomino 
ho" it is adapto^l for life in tliG ocoan. 

Directions' Follow tie procedura given belc and ansver the questions. 

You na*' find the book '^odom niolocv help5nai in doinq this and 
other lobs. 

1. Obtain a snongo (Grantia sponcye is most often availa^^lo and 
a qood one to use bocau'^e of itn small size.) 

Using a storeo dissectin^r scope, ma?^<? a dra^/ing of vour 
SDGciniGn in the 3-iace providec! belov*. 
describe its ar^i^earance. 

3. tJoticQ the o ^ening^ in the 
surface. Carefully insert 
a -TisGQCting nocdlo in one 
o^ the openincf?. Oor»s It 
na'^r? through the bodv vrall? 



^. Indicate t'la fHr'^ction of 

•rater ^lo*? W putting arrows on your drawing. {Do you have 
your sponge drawn right-side up?) 

5, Would it be possible that the water could flov? in a direction 
opposite to that v;hich you have indicated? 



6, Support your answer. 



7. Mhat experiment could you perform to demonstrate current 
direction in a living sponge? 



8, Insert the point of your scissors in the osculum of yoxir 
specimen and cut it lengthwise. Mote the hollov; central 
cavity^ Although ^45U-W^ €lagella, : 

lining the canals of your specimen, the diagiam below" show^p^ 
their arrangement. <^ ^ 



9. tfliat is the function of the 
flagella? 

10. Hov; so you suppose your 
SDonge .obtained its food 
and oxygen? 



11. On the diagram at the right 
label the folloi/ing parts : 
spicules ^ incurrent pores , 
O osculvtm, canals / 
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— — central_cavjjby,/_j^agena^ ^ 

1^, VThat is the function of spicules? 

13. On a microscope slide, mash a section of your sponge. 
Apply a cover slip. Under low no^^er of your microscope, 
look for the spicules. If you are having trouble seeing • 
them, add a drop of Clorox bleach. » 

14. Draw several of the epicules you see. 

15. Is the sponge a plant or animal? Explain. 

'16. Give two v;ays in which the sponge is adapted to se^ life. 



Dissection of the Sponge 
— Behavio^ai-^jactives 

Given the neccessary materials and equipment, the student will be able to: 

1. Show his data, drav/ings and 2uisv/ers to questions to his instanactor. 

2. Describe the physical appearemce of a typical sponge. 

3 . Describe /the openings found in a sponge axiA how ^;ater f loi^^s though 
the spo/ige. 

4. Ekplain an experiment which would show how water flows through 
a sponge. 

5. Define: Plagella, canals, spicules, incurrent P'r^is, osculum^ 
central cavity, 

6. Explain the function of flagella in a living sponge. 

7. Describe the technique for exposing spicules for clear observation. 

8. Tell i^hether a, sponge is a plant or animal and support his answer. 

9. Give two adaptations of the sponge to sea life. 



Purpose; 



Dissection of tlie Pish 



To Bhovj ho^y a fish is adapted to service. 
Biology v;lll be helr)ful . 



The textbook Modern 



Procedure! 



2. 



Place the fish in a dissecting oan with its head to 
your left. Raise the operculxun and examine the gills 
and look into the mouth cavity to scq where it enters. 
Explain how the water circulates in, around and out 
of the gills. 

Cut the operculum away with your scissors and remove 
one of the gills by cutting the upper and lower attach- 
ments of the arch. Rinse off the gill and examine 
it closely. 

For better examination, place the gill under the stereo 
dissecting scope. Examine the feathery filaments 
and the comb like rakers . 

Look closely at the upper and lov/er ends\ of the arch 
and see if you can find the blood vessels v/hich enters 
and leave the gill. 



5. I-That is the purpose of the gill?_ 

6. Explain how it is specially constructed for this purpose. 



7. 



rt. 1. 



Drav; a sketch of the gill and labels 
filaments, rakers. 



Gill, arch, 



Learn tlie names of the surfaces of an animals body 
as given helot;. 



Dorsal-top 

Ventral-belly 

Lateral-side 



2^terior--front 
Pasterior-tail 



2. Hold the fish ventral side up and the head pointing 
away from you. Insert the point of your scissors 
through the body v/all in front of the anal opening 
and cut up the mid-line of the body to the space 
between the operculums on the lower side of the head. 
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3, Lay thr; fioa on it.i rirht si ^ (vith t3 c h\sad. on you^, lo'ftr) • • 
in the dis'3.i.criag i cin. Continue the iacision froir. the cl-in 
arounO. tac i.ncl; edge* of the gill c'lanlxjr, to t^ie top of -the ' ^ , 
bocly cavity* Be careful not to distnib the orgons^^'imderneath. 
With your sharp scalpel, malce the remaining incision at the 

top o f t heHx>dy^avtty--an€l— reniove— the-gi^e- of- bod y-wall-. — 

You have novf exposed the body organs in .their normal positions* 

4. Locate the esophogus and the ptomach * 

5. Insert your finger into the mouth and rub tlie small teeth in 
bath directions. 

6, Prom vjhat you observe, hov; is a fish able to capture, hold, and 
consume its prey? 

(This may be another fish half its. .'ovm size.) 

7, If your specimen is a female, you may notice a large number of 
undeveloped eggs. 

8. Locate the swim bladder >» iTIiat do you think its function might 
be? irhy is it necessary? 



9. Notice the general shape of your\fish fron nose to tadl. Hov 
does this shape help the fish? 



t 

10. Having observed the muscle ^rea and th fins of your fish, 

v;hich do you think is responsible for speed? ^ For 

direction? \ ^y?^ i 



11. Look on top of the fishes nose^ Locate the nostzils. Their 
function is for smell only. Account for their location. 



12. Turn your fish to the opposite undissected side. Notice 

the lateral line beginning at the operculum £ind ending at the 
tail. Its purposq is to detect vibrations . Of \/hat 
iraportance is this to the fish? 



13. Before you dispose of your fish, check the Friend or Enemy 

lab and do the questions portAining tx> Parasites found on fish« 



/ 
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DissQctlon of the Fish 

Behavioral* Objectivod 

^pon completion of this^lab the student vill be able to: ' ^ 

1 • Define : Cperculum , oiiis , arch , f ilanett , raker , dorsal , ventral , 
anterior, posterior, lateral, anal, esophagus, sttomach,^ 

2. l^plalri liow v/ator circuTates in, though, and out of the fish, 

3. Tell the function of a gill, in a fish and explain how it viorks. 

4. Show notes, diagrams properly labeled, and answers to questions 
on this lab to his instructor. . , 

5. Properly dissect a fi^h to. the extent that the otgons are made 
visible in their normal positions. 

6. Describe how a fish is adapted to catching, holding and digesting 
\. . its food by mentioning at least f our otg£ms involved. 

7. Tell what a swim bladder is, what it does and where it is located. 

8. \ Explain the functions of fins and large muscle areas. 

9. Shov;'v;here the nostrils are located and give a good theory as to 
i7hy they are located there. 

/. • ^ ■ 

Show where the lateral lir.Jt is and give its function. 



Crustacean Lcib 
Crayfish-Lobster Maptations 



Purpose: TO study a crayfish and determine hou it is adapted to survive* 

Procedure:' Obtain a presor»/ed crayfish, then answer the follov/ing 
questions regarding it. 

Looking at the specimen dorsal aide up: 

!• Is one clai; larger tl.«i the other? 

/ 

2, IVccount for this. 



3. Is the exoskeleton hard or soft? 

4. Of what advantage is this to the crayfish? 

5. What must happen if the animal is to grow larger? 



6. VJhen in the life time of a crayfi&ii is the animal more vulnerable 
to attack by predators? 



?•* !Ihat conclusions can you make about the color and markings on the 
crayfish? 



3. VJhen a oray^ ish is escaping from an enemy and is traveling very- 
^fast, ir.\ vjhich direction does he go-forward or backv/ard? Support 
*Vour ans(;er* 



9. Look at your specimen under the stereo dissecting scope, \3hat did 
you discover about the eyes? 



10, Return your animal to the container for others to use. 



Dissection of the Clam 



Purpose-To study the adaptations of a mollusk. A mollusk is a scft 

bodied creature. However, most have a hard, protective shell . : 
formed about themselves. 

rr ccdure: 

1. Obtain a clan, rinse it under the tap, emd put it in a . 
dissecting pan. 

2. Note the shell consists of two parts, called valves. 

The valves are hinged together by an elastic ligamnent at 
the ttnbo (lump). This is the oldest part of the shell. 
Each year a ring of shell is added. 

3. Determine the age of your clam J^rs. 

4. With the umbc facing up and to your right, you should be 
able to locate the siphons at the left end of the animal. 
This j.s the normeil position of the clam when it is in the 
sand or mud. There are tv;o siphons,: tlie louver, (incur rent) 

thr'ough \7hich water flov/s into the animal, emd c»n upper 

one (excurrent) through i;hich vater floi/s out of the animal. 

5 . Use a scalpel , cut the tv/o large muscles v/hich hold the * 
v&.lves closed. ' They are located on either side of the hinge. 
Note the tooth lik^ ijpro jections that fit into graves on the 
opposite shell. t?hat purpose do they serve? 

6. Examine the intenor of the shells. The smooth glistening 
surface is called the Pearly layer . Of v/hat advantage is 
this smooth intenior; starf ace? 

/ 

7. Examine the foot . By extending it and then flattening it 
out in the seuid it beccmes anchored. VAien the clam pulls 

it in th^ clam actually is pulled deeper into the sand or mud. 

8. Examine the shell-like gills . tJl-at tv/o functions do they 
serve? 
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9. Draw a diagram of your clam and label the following parts: 
Iftnbo, Valve Znctirrent and Excurrent Siphon^x^ Gills, 
Foot, Pearly Layer. 

10. Prom v/hat you have now observed and read. Why do you think 
the Mallusks are called "Filter-Feeders"? 



l?hat roles do they play in the ecosystem of the ocean? 



Dissection of the Clam 
Behavioral Objectives 

At the complotlon of this lab, the student v/ill be able to: 

1. Define: valves, unibo, incurrent— -excurrent ^siphons, pearly layer, 
foot, gills, hinge, raollusk. 

2« Determine the age of a clam. 

3. Describe the nomal x>osition of the clam in the 6 and or mud. 

4. Describe the lov/ of water through the clam. 

/. 

5. Give the function of the tooth-like projections on the shells. 

6. Explain hov; the foot is used by the clam. 

7. Shov/ notes, data and diagrams properly labeled to his instructor. 

8« Describe the role mo Husks play in the marine ecosystem. 




I 

■ \ 
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"Grosg Anatomy Lab" 



Using your field notes from your first field trip and a stereo micro- 
scope take a closer look at your preserved sea urchin, sand shrimp, 
crab, limpet » sponge, periwinkle, and starfish. 
You will Meed 

Field notes, stereo microscope, petri dishes 
tJhat To Do 

1* Icok at each one of these sea creatures carefully under the stereo 
microscope. Put it in a petri dish to view it. 

2* Describe all of the adaptive featur<^s each on exhibits for aezvival 
in the sea. Pemerobcr, in order that a species of organisms does 
servive they must be able to get food^ have some means of protection, 
reproduce offspring and get oxygen, 

3, Drav; any odoptive features you feel are important. 
Questions 

!• Do you feel that your creatures are well adopted to a sea envir- 
onment? 
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"Behavioral Objectives" 

• Given the necessary equipment, materials, or resource, each student will: 

1, Describe all of the obsered adaptive features each of the seven sea 
creatures e^^bibited. 

2, Draw adaptive features you feel are important for each of the seven 
creatures « 

3, Explain whether your creatures are well adapted to a sea environment. 
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Film Study Sheet 
"Waves Across The Pacific" 



1. Explain the wave terms frequency, amplitude and length. 



2. Describe how wave frequency ^ amplitude and length are modified by the 
passage of a wave across thousands of miles of ocean from the starting 
point to the end. 



3. Describe two methods that are used for wave study. 



4. Explain the process of wave dispersion. 



5. Explain the difference between group and phase velocity. 



ERIC 



Film Study Sheet 
"The Beach: A River of Sand" 



!• Describe four differences in ocean shores. 



4 



2. Explain why large volumes of sand are present in the surf of 
many ocew shores. 



3. Explain how currents are produced by waves. 



4. Explain how most of the pronounced wet movement of sand is usually 
along the shore* / 



\ 

■ \ 
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"Dissolved Oxygen Test Lab" 



What To Do 

1. Fill the glass stoppered bottle with the sea water to be tested by 
allowing the water to bver flow the bottle for two or three 
minutes. Be certain there are no air bubbles in the bottle. 

2. Add the contents one each . Dissolved Oxygen I Powder Pillow 
(Manganese sulfate) and Dissolved Oxygen II Powder Pillow (Alkoline) 
odideazede) stopper the bottle in such a manner as to excude air. 
Usually by quickly thrusting the stopper into the bottle neck will 
work, shake, but not too much , to mix and allow the floe that is 
formed to settle, 

3. Pemove the stopper and add the contents of one Dissolved Oxygen III 
Powder Pillow (Dry Acid). Restopper and shake to mix. The floe 
will dissolve and a yellow cclor will develop. This is the prepared 
sample. 

4. Fill the calibrated plastic measuring tube level full with the 
prepared sample, and pour it into the sgueore mixing bottle. 

5. Add PAO solution drop by drop to the square mixing bottle, swirling 
to mix, counting each drop, until the color chai:ges from yellow to . ■ 
colorless. The ppm Dissolved Oxygen is equ£tL to the number of drops 

• used. Record your data and compare it with other members of the class. 



Question 

How did your data compare with other members of the class? 
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Behavioral objectives 

/ 

Given the necessary equipment , materieds , or resources , each student will 

1. Demonstrate the proper lab procedure for testing sea water for . 
oxygen content. 

2. Demonstrate accuracy of results by showing your results to your 
instructor. 

3. Explain a comparison of your data and that of other students. 



"Measuring Salinity Lab" 

Salinity can measiired very nicely using hydrxneters to determine the 
specific gravity of a sea water sample which can then be converted ~to . .1^ 
a salinity value with the use of a simple conversion chart. 
What TO Do 

1. Place a sea water saic^le and a thermometer in the hydrometer cylinder. 

2. Place the hydrometer in the cylinder. 

3. Record the temperature in and the hydrometer reading. 

4. Convert the temperature and specific gravity to salinity using the 
chart provided. 

5. Record your salinity reading. 
Question 

How does your data cc^pare with that of other students? 



Behavioral Objectives 

Given the necessary equipment # materials, or resotirces, each student will: 

1. DCTionstrate the proper lab procedure for testing sea water for 
salinity. 

2. Demonstrate accuracy of results by showing your results to your in- 
structor, 

3. Explain a COTiparison of your data and that of other students. 



••pH Lab Test" 



The acidity or alkalinity of a sea water has a lot to do with the kinds »;* 
of life found there. This is a very simple test that can be done in ^B^i. 
the field to determine pH. 
What To Do 

1. Completely rinse out a glciss test- tube with some of the water to be 
tested. Be sure the tube does not contain any sea water from 
et^eone elses test. • 

2. Fill a clean test tube, to the mark with a sample of the water. 

3. Add six drope of Wide Range 4, stopper the test tube and invert it 
to mi?c. Insert the test tube in the middle hole in the front row of 
the viewing block. 

4. Pi^ll tow test tubes with sample cuid inseirt them in the outside holes 
in the front row of the viewing block. 

5. Insert the clean ampule in the micidle hole in the back row. 

6. Select the proper* color for the best color mattish using the color 
standard ampules by inserting them in the Viewing block. View the <- -i 
colors against a vihite background using a daylight fluorescent lamp, 
or against the daylight sky. 

7. Record your results • 



Question 

How do your xesultR com]>are with those of the ot:Vior yUiirl*>ntsV 
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' Behavioral Objectives 

Given the necessary equipment, mater iils, or resources, each student willV 

1. Demonstrate the proper lab procedure for testing .sea water for pH. 

2. I>Mnonstrate accuracy of results by showing your results to your 
instructor. 

3. Explain a cccnpeurison of your results and those of other students. 



North Hampton Beach 

Field Trip 11 . 

Upon your return go to the 'eame location you had on your f irst trip 
by using your reference point guide line recorded in. your field note- 
book. The observations and collection of data will be more extensive 
on this trip. 
You Will Need 
Thermometer 

pH, oxygen, and salinity test equipment 
field notebook 



t^at To Do 

1. Observe your "4X12" scraped rock and aote any changes tha^ have 
occurred and explisiln why. 

2. Complete the data sheet by making observation counts 'Of organisms 
identifying plants and animals and by running chemical tests at 
each tide pool you examined on your first trip. 

3. After returning to school start preparing your report of this 

^trip» -it sJbLCuVi points. 

a, Introducticn' Wiich briefly explains what you did as a team 
b» Material s 

c. Procedure-At the Tide Pool iorea 

d. Data- All that was collected 

e. Discussion of Data- Hi<yh lights of dat^i 

f . Conclusion- Differences found at your pools amd possible reasons 
for these differences and their possible affects on life 
found there 

This report will be due one week following the field trip. 
Helpers 

See the "Boiley Island Report" on the lab desk for further edeas on 
doing your write-up. 
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Behavioral Objectives 



Given the necessary equipment materials or resources, each student willV 

1., Demonstrate the proper field tecluiiques for testing salt water 
for oxygen, pH salinity and temperature. 

2 . Demonstrate accuracy of results after testing/ by showing the 
results t.^ his instructor. 

/ 

3. Demonstrate th^ accuracy of biotic and physical factor obsearvation 
by showing tlie tid|b pool studey sheet to your instructor. 

4. Write a report in the prescribed manner of the field trip based on 
collected data* ; 

/ 

5. Demonstrate accuracy in returning to the same tide pools location 
as field trip I- 

6. c Observe and note in your field notebook any changes that have occur ed 
on your "4X12" scraped rock. 

7. Explain these changes. . 
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Video Tape Study Sheet 
"500 Million Years Beneath the Sea" 



1. Describe what man has done to cause the death of coral reefs. 



2. Describe the kind of se^ life found in a "dead" coral reef area. 



3, Describe hovr two types of sea life was well suited to live in a 
"dead" coral reef ar?5a. 



4. Explain three benefits that man derive from the sea. 
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INDUSTRIOLOGY PROGRAM 
Antrim - Peterborough 



Instructor (Student)' 

■ " ■ ■ ■ ■ ■• . ^ 

(Homeroom Teacher; 



Course Outline: 
Introduction to Leather craft 

This course Is designed to Introduce the student to the field of 
leathercraft. The student through the use of field trips, In- 
formal discussion, and the successful completion of a basic 
leathercraft project will become aware of the different types 
and uses of leather, as well as an Introduction to bnsic leather- 
craft tools. Among thesei tools will be the scratch awl, mallet, 
square, leather shears, jsklve , punches , razor knife, draw gage 
as well as others. Emphasis will be placed on the safe usage 
of all of theise tools as well as safety In the craf tshop. 

Expectations; 

Emphasis will : be plticed on the student's self eval^uation in 
terms of accuracy, neatness, and usefulness of the finished 
leathercraft project, A basic understaridlng and appreciation of 
the craft of leather will be assessed In the demonstration of' 
the course objectives, , " j 

Homework Assignments, Unscheduled Time; 

Homework assignments should be completed at the direction of 
the instructor. Unscheduled time will be necessary to complete 
aspects of the project which are not done in class. These may 
be completed during the designated open liaib. 

Evaluation: v 

Course objectives will be Issued to the student. These will 
clearly deflnexhis course of study. 
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INDUSTRIOLOGY PROGRAIl 

LEATHERCRAFT :V 

Introduction to Leathercfaft , / 

the following Is a list of objectives that are to be conpleted,* initialled by the , 
inatnictor, then turned in on or before • . 

1. List four rules govGrnlng safety in the craft shop. 

A. ' ' :\ . . • ■". ;•■ ■ 

B. • ' ' . \' ' ' 



c. 




2. Name three steps in the processing of leather. 

• A.. . "". " 
■ B. ■ " . ■* ' ' ' ■ ■ 

■ ■ / 7_ ■ ■ ■: ■■, - . • ■ . ..• 

c " ; . ■ - ' . ■ , \ . - 

3. Demonstrate ability tu trace pattern on leather using a scratch awlC , 

4. Demonstrate ability to. cut leather using both a razor knife as well as shears. 

5. ' Successful demonstration of creasing all edges which are not to be laced, x^rith 

a bone edge creaser. ! 

6. Demonstrate the ability to use a safety beveler in skiving all edges which are 
to be laced. 

7. Align all pieces of project and use rubber cement to secure all edges to be 
laced.' ■ 

8. Demonstrate ability to use punches arid accurately lay out holies on project. 

9. Lace all edges using one of three basic lacing techniques. - 
10. Finished project x^ill be evaluated in relation to: 

A. Clean Lines 

B. Cleanliness and accuracy ^ 

C. Ljacing hole alignment 

D. Lacing, stitch execution 

. E. Skiving, /folding and creasing .. 
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INDUSTRIOLOGY - LEATHERCRi\FT 
PROGRAII- 



Outline 



I History of Leatherv/orking 
II Processing and Sorting Leather 
III. Safety in the Graf tshop. 
tV Layout and Cutting Tools 
V Pattern Layout . y 

VI Assembling a Leather Project 
_ ;a. Punching 

bi Snaps and other Fasteners 

c. Gluing 

d. Lacing 

■ / , ■ ' . 

e. Sewing 

VII Leather in Industry ^ 
VIII Tooling Designs on Leather 

IX Cleaning and. Applying Finish to Leather Articles 
X . Bibliography 



INDUSTRIOLOGY PkOGRAM 

Grade: ^ Date: ' 

Lesson No. 100 

Title of Lesson: HISTORY OF LEATRERV; ORKING : 

Goals: To familiarize students with uses, processes in preparing 
and the importance of leather. 

Objectives; 

Each student will demonstrate a familiarization with one of the follow- 
ing (early uses of leather, ancient methods of processing leather,, 
importance of leather) by designing a project (paper, demonstra- 
tion, collage', poster, oral report, etc, ) on one area of his/her 
/ own choosing. - 

Student Activities ; 

Read handout sheet and discuss, 

Assignnient; 

I.' Prepare for presentation of project. 

Teacher preparation (film RuiSes, worksheets, field trips, speakers, etc. ) 
1. Duplicate hand out (History of Leather) 
Supplies and Resources Needed ; 

Consumable Non-Consumable 

Colored Poster Board 

Magic Marker Assortment 



THE HIITORy 
OF LEATHER 



T£,dLT\y cave man tried to make use of most, things he came in contact vsr'ith. 
It wasn't long before he had made a very good use, of the hides of animals 
lheJhi|Ld killed for food. The skins that he took from the animals* bodies 
were of little use until he learned liiow to preserve them. ' 

Where early man lived and the type of weather he had to withstand made 
a difference in the way these animal hides were used. It also made a 
difference in the ways he went about preserving the hides into leather. 




With small skins he rinade bags to carry water (long before he had invented 

pottery). With these he could make longer and longer journeys. With 

tough skins he could mafee shields to defend his home or conquer new territory 
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Leather was also important to the way early man organized his tribe. When 
the leather was. pulled across a hollowed log, it formed a drum. The druni 
was used for getting messages over great distances and also for religious 
rites. 
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ir5/NDT QUITE WHAT 
U3£ HftP IN niNP,06' 






The Hebrews ^ere the most skilled of the e^j^ly leather makers. They 
learned the beginnings of their j^nt-from the Egyptians. Excavations in 
Egypt have unearthed some leather articles that are thousands of years 
old but are still in good shape. / ' 



The knowledge of tanning hides was so important <hat it was kept secret 
within the family. The processes were almost entirely done by the. women 
of the tribe. When the leather was too stiff to become, confortable clothing, 
"the women made it soft by chewing it. 

^ • ■ I ' . ■ ■ 



/ 
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Leather was prized like gold, silver, ivory, and rare woods by the early 
iSgyptians and their neighbors. The ancient Greeks used leather for 
armor, the building of' ships, and for sails, houses, and clothing. It 
was so important to the Romans that it was once used as a basis for money. 

./ 




Knowledge of vegetable tanning 
has been used for many 
thou&ands of years. In 
the early Roman Days, tanning 
with bark and using different 
v/bods and berries was common. 
Pieces of different colored 
leather have been found in 
Eg'ypt that date thousands of 
years old. . * 



A parchment is the skin of 
an animal which has been 
prepared to be written on. 



Through the Middle Ages^ 
until the 14th century, 
parchment was used by the 
.monks for writing all the 
knowledge of the ancient 
world. 




/ ERIC 



In medieval Europe, large amounts of leather were being made* Most 
countries^of Eurx>pe were making some leather before the discovery of Amer- 
ica. During this period the leather industry developed skiUed artisans. 
Before the I6tn century, leather became one of the most important articles 
* of trjade in many European countries. 

■• . , • *' 

In the eighteenth century, vegetable tanning and the use of specialized instru- 
ments and crude machines were well known. Until the end of th^ nineteenth 
century, the only basic change in leather production was the introduction of 
power driven machinery. 

. When the European explorers reached North America, they found that the 
' Indians also tanned hides. They used the leather for footwear,- clothing, 
shelter/ bedding, and for many other things. 

Ways of tanning, varied 
with the tribes. The 
process which they per- 
fected for making a soft 
leather known as buck - 
skin tan is the one most 
widely used today. Its 
softness, pliability, and* 
water resistance quality 
has never been surpassed. 
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Tanning uith chronic salts was introduced at the end of the nineteenth century / 
and was probably the first change in the chemistry of leather production in / 
about two thousand years, \ / 



IT couLP use. A 

UITTUE nOBE SALT- 





The tanning process was 
shortened frohi vteeks to 
days with the intfroduclion 
of chrome salt? 



From an ancient art, 
leather production has 
been transformed into 
an industrial process 
that can be carried put 
wherever the raw mater- 
ials are available. 



From early mari, scraping hides with sharp stones and women chewing the 
hides to make them pliable, we now have complex machinery and monstrous 
vats in large factories. This i-mportant job for mankind has been with us 
for thousands of years, * . 

\ ■ 
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CONVERSATION WITH A TA^n>^ER 



What is meant by specialty tanning? The best way to explain this is 
to tell you exactly what happens when a customer places an order to 
the tannery^ First of all the customer will state characteristics and 
special specifications. that he would like his leather to have. These 
characteristics and specifications are different for each customer 
depending on what product he is making out of the leather. Once the 
tannery sees the order, it is given to the tanner who through the use 
of different chemicals can give the customer the desired specifications 
and characteristics for the leather. The term specialty tanning means 
each customer's order is different than the next customers because the 
desired characteristics and specifications are also different. . There- 
fore, the order for each customer has to be treated on an individual 
basis. Now that we understand the term "specialty tanning" we can 
get on with the tanning process itself. 

As you all know, leather is made from hides of animals. This brings 
up one more question. Where do we get these hides? This particular 
company purchases hides from meat packing companies along the East- 
ern Seaboard. Therefore we are not concerned with transportation. 
Once the animal is slaughtered for beef, the hide is stripped off the n 
animal, folded into a square bundle, and salteid for pjreserving the hide \ 
until it is transported to the tannery. ^ The Gait is. the only preserva- 
tive used, therefore the hides have to be shi ppe^ in a relatively fast 
manner, otherwise bacteria will set in and decomposition of the hide , 
will begin. Once the hides arrive at the tannery either by truck or rail, 
they are unpacked and stacked on pallets. /They then* are transported 
to what is called the 'beam house" by a fork truck. The hides are 
then unbundled and opened up over a trimming horse. Here the heads 
and legs are trimmed off and the hidels sliced down the backbone. The 
reason for the splitting is because the machines are not capable of hand- 
ling a whole hide at one time. the hide is split in half and this one 
hide now becomes two backs. ^/The hides now are ready for the de- 
hairing process, y/ " , 

The hides are put into a^^ak bath where the de -hair irig process starts. 
A soak bath is nothing ^ore than a large washing machine where the 



o 
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solution overnight. After 24 hours the hides are rinsed in water at a 



water temperature is 80" - 85° F. The hides are washed for about 
30 minutes; after this the hides are soaked in a soda ash-disinfectant 
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temperature of 76^. Now chemicals are added such as lime, sulphate 
and sulphuric acid which forms a caustic that chemically buriisvthe 
hair out of the hide. The hide is left in this solution for 12 hours. ^ 
Then the hide is waslied for 3 hours in water temperature of 70° which 
is slowly cooled to a 60^ temperature. At this time lime is added to 
the water solution. This is called a re -lime bath. The reason for this 
is that it makes the hide much easier for the employees handle. It 
is not quite as slippery and slinay as it would be if there w"ere no re- 
1/iming bath process^ The hide now goes through ajslushing process. 
This is nothing more than a big set of rollers which the hide is fe.d 
through '"nd th s water from washing is squeezed out of the hides*. 'It 
flattens the hide out and makes the hide a little more uniform in thickness 

/iter slushing the hide goes to a splitting machine which is nothing' more 
than a ban knife, similar to a l^and saw on its side. The hide is fed 
through one thickness on the feeding side of the machine and comes out 
two pieces on the other side of the machine. The hide is actually split' 
in lialf thicluiess-wise. This gives you two different kinds of hides. 
The best kind or more expensive kind is top grain and the bottom which 
is called the split. The top grain hide is now at a uniform thickness. 
The split, a much cheau)er leather^ is used for suedes, wcrkshoes, work- 
gloves, and cheap leatfier items. 

The top grain hide is thi hair side of the aniir»al ai d therefore is more 
expensive. Now. the hjdes proceed to the tanning room where the hides 
are now transferred to|a tanning drum. The hides are now washed for 
40 minutes in water 80|^ to 94°. . This process is called de-liming whi^ 
removes the lime that was added on the<^re-lime bath and to cleanse the 
hide. Th-e hides at thijs stage are very thick and fatty. Once the 
hides ar> de-limed it will become much more thixi ctnd uniform. The 
hides are now ready for the ta* niiig process. This is where specialty 
tanning comes in again. Each customer has to have special ingredients 
added to the tarn ing process to give his leather the charactctristics and 
specifications he desires. 

vVe should stop here for a moment and describe the two basic types of 
tanning. One is called '^ Chemical Tanning" a* d the other ' ^Vegetable ^\ 
There are two distinct differences in the two ta. ning processes. Chem- 
ical taiUiing, which is what most leather goes through, is canned with 
all chemical elements; in other words, all man-made elements. There 
are certain advantages and disadvaiitages to this type of tanning. One 
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Conversation with a Tanner 



advantage ip that when the leather is tamied it caii be left in almost 
any state without damaging the leather, pne disadvantage Is the stiff- 
ness and rigidity in the leather is losj:. 'ijherefore, if y were making 
a briefcase, piece of luggage, or a produci of this type you would want 
your leather to be tanned in a vegetable tanking process. Veget .ble 
tanning which uses all natural elemejjts j for\example^ vegetable oil, 
sap from tree routes, etc. gives you' a mucl^ stiff er and durable type 
of leather. The process in which the leathei*\^ goes through is determined 
again by the characteristics that the dustomer desires in his leather. 

The tani;er d'_n:ides which process will be used \o best suit the customer's 
needs. The tanning process takes 2'1 - 36 hourW before the hides are 
completely tai-iaed. Once the hides are tanned, they are rinsed with 
\a water solution to remove any excess chemicals. Then the hides are 
-emoved from the tam-dng drum. 

vAhen the hide starts the de -hairing process it weighs about b5 to 90 
poVinds but after it is split a>.d tanned it weighs about 30 to 40 pounds. 
This is t5till quite heavy for the hide because it is still saturated with 
watfer. It now goes through a machine with two large rollers that 
sque^ezes about 30% of the water /out and then the leather goes to a 
dryiAg machine where it is placed pn large panels and run through 
a huge drying machine. v/heii the leather is completely dry it will 
weigh ybout 8 to 9 pounds. This leather is about 6 =to 7 ounce leather. 

Vvlien we t^cTk about once measurement, we are talkhig about the thick-' 
ness OS th^ leather. This could be confusing to some people but 
briefly, i^hree ounce is equal" to 1 millimeter in thickness, therefore, 
a 6 ounce\piece of leather is 2 millimeters thick. Iviost hides can 
be madCi to varying thicknesses; the thickness being determined by 
the setti,'ng\5n the splicting machine. 

The lea;ther is not at its proper thickness at this time for we have one 
more operation which is called a b\affing operation. 

As you recall,\whei the leather was placed on the large board that 
transported the\ leather through the drying machine it was ' ^pasted 
to the board. isiow we have to remove the paste from the hides. 
This is done with the use of a buffing machine. The buffing machine 
removes paste from the hides so they can be finished. 
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The buffing machine is nothmg more than two round drums with a sand 
paper type materiaL^ijri the drum. The lea/ther is fed through and 
sanded oi both sides very slightiy. After, the leather is buffed, it then 
goes to a statiovi where a man grades the leather. In otTier words, 
very good leather, poor leather, medium quality leather, etc. Defects 
in the leather make the^leather go to a poor grade. For example, if 
the animal when alive had caught himself on a barbed-wire fence, this 
would scratch the hide'. iA/hei the leather becomes finished, this 
scratch would also appear in the hide, making the hide a poor quality 
hide. ' 

The leather now goes to an einboasing machine. If the customer desires 
a certain grain type, for exainple, the grain of an aligator, a moose, 
or ari elephaiit, this grain is placed on the leather with the use of the 
embossing machine. The embossing machine has large steel plates 
which are inserted into the machine. Each leather grain has its own 
plate. The leather is placed in the machine and then the design is 
stamped oi. the leather. 

The leather is now ready to go to the fii.ishinr; room. If a color is to 
be added to the leather according to the /specifications of the buyer, 
it is now sprayed on. The exact color is inixed and sprayed onto the 
leather such as a paint sprayer would spray paint onto wood. After 
the color has been added to the leather it goes to the lacquer room. 
Here a clear cpat of lacquer is sprayed over the color at 750°. This 
lacquer finish is designed to protect the leather from scratches and other 
abuse. vVhen the hide comes out of the. lacquer machine it is still 
very tacky. It is hung on rotating horse ard dried, then stacked 
and ready to go to the shipping room. 

Before the leather reaches the shipping room, it may be run through 
a press that has a stainless steel plate with different temperatures on it 
dependivig on the amount of sheen which is required. By running this 
piece of leather through a heated press it will out. a sheeu onto the 
leather. . 

The leather then [,oes to an automatic measuring machine which uses an 
electric eye to measure the number of square feet per hide. This 
number is marked on the hide. For example, if a hide measured 10 1/2 
square feet, the hide would be marked with a 10 a). J a small 2 to the 
upper right of the zero. li the hide were 10 3/4 square feet the hide 
would be marked with a 10 a. d a 3 to the upper right of the zero. Hides 
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Coiiversation With a Tarmer 

are only measured in quarters (1/4, */2, 3/4). 

The hides are nov/ ready to be packaf^ed aud shipped to the customer. 
Each order was treated as an individual order with special chemicals 
added to produce special characteristics in the leather. The order is 
now ready to go to the customer being tailored to his specifications. 



/ 
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Grade . Date: . 



Lesson No. 200 
Title of Lessons PROCiSSSING AND SORTING ' 

Goals : . 



To develop an understanding of basic tanning processes and 
sorting procedures. 

Objectives : 

1. iCach student will identify and briefly describe the two basic tanning 
procebC'es. (Vegetable and chemical) and give examples of v/here 
each process is used. 

2. Given handout sheet, (characteristics of hides)- each student will 
identify and describe 6 types of hides in terms of sizes, weights 
and uses. 

Student Activities : ' 

1. Slide presentation with tape. 

2. Discuss - characteristics .p£ hides, * 

3. Discuss - Helpful Hints . . - - 

4. Conversation with a tanner. . 
Assignment; , • . 

• Study - Conversation with a tanner. ^ 

Teacher preparation (film guides^ worksheets, field trips, speakers, etc. ) 

Set up slides and tape (projector and cassette recorder) 
Handout: 1. ' Characteristics of hides.- 

. , 2. Helpful hints ► 

3. Conversation with a tanner,. 

Supplies'and Resources Needed: " 

Consumable ^, Non-Consumablf^ 
Q Prepare Handout ^Sheet Arrange for slide projector 

and tape recorder • 
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■LEATHER - HELPFUL HINTS 



I Classification 



A- Hides 

. !• Large Animals 

a . Cox^T 

b. Steer 



B, Skins 



1, Smaller Animals ^ 

a. Calf 

b. . Sheep 

C. Kips 

1., Small Hides 
Sides of Leather 

1. Grain Side 

a. liair Side 

b. Smooth Rich Surface ^ 

2. Flesh Side 

a. Inner Side next to body 

b. Rough Surface 

II Description for Purchasing [ 



A. Skin 

^. Half Skin 

C, Quarter Skin 

D, Sized 

1. On Flesh Sidj 

2, 1, 2, 3, = 6^ 

E, Square Foot 

F, Pound o 
. 1. Scraps 

2. Damaged 



= 6 1/2 sq. ft, 



III Storage 
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A. . Dry Place 

B. Do TSIot B'old 

C. Dark Place 

D. Roll 



Calfskin 

Cowhide 

a. Light 

b. Medium 

c . Heavy 
Goatskin 



Pigskin 



Sheepskin 



Steerhlde 



ERIC 



IKDUSTRIOLOGY PROGRAM 
CHARACTgRIST I CS OF HIDES 
D escription Thickness 



Very fine grain, from 
the skins of young 



Thick, strong, smooth 
finish 



3-4 



3 1/2 



Thin but long wearing 
comes in limited colors. 
/Knox^i for its rich red 
hue . 



Tough and durable with 
Interesting grain - 
inexpensive . 



Smooth and pliant trom 2 ■ 
the haired sheep (vjooly 
sheep dp not produce leather . 



8-10 



2-3 



3-4 



Heavy and strong, crinkle 
grain finish; natural tan 
and some reds and browns, 
sometimes comes in two or 
three tone hides. 
Suede is made by roughening 
and buffl^ig the flesh side 
of selected skins to create 
its nap or pile finish. The 
process was first developed 
in Sweden and named Suede, or 
Swedish, by the French. Today 
many animal skins are 8ueded« 



Size 



(In ounces) (Sq. Ft.) 



12 - 15 



18 - 25 



18 - 25 



16 - 20 



A - 6 



5-8 



5-9 



12 - 15 



Uses 



Finest grain for 
Pooling* 



lien's and women's 
wear, jackets, 
vests, upholstery. 

Easily carved and 
tooled, small 
projects 

Good for larger 
tooling projects. 



Dyes well, bopk" 
bindings, belts 
wallets, small 
articles. 



Hard wearing items 
Purses, wallets 
book bindings. 



Women's clothing , 
jackets, skirts, 
coats, vests. 



Large tooling 
projects saddles, 
briefcases , suit- 
cases. 
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Grade; 



Date: 



Lesson No. 



300 



Title of Lesson: 



SAFETY IN THi; GiU-FTSHOP 



Goals: 



Develop safe working habits in the craftshop. 



Objectives ; 



jiiach student will pass eith 100% accuracy an instructor made 
test on safety in the craftshop. 

Student Activities; 

Discussion an:i demonstration with instructor on safety. 

A* Procedures ' ^ 

B. Clothing 

. C. V or k Habits 

D. Jiquipment 

Assignment: 

Make Safety Posters 
Teacher preparation (film guides^ worksheets^ field^trips^ speakers^ etc.) 

Develop Safety Test 
Supplies and Kesources Needed / 



Consumable 



Non- Consumable 



Colored Poster Board 



(24" X 24" 



Set of Magic Markers 
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QUIZ 

TOOL USAGE & SAFETY 



(Name) 
(Class) 



Directions : 



Circle (T) for True or (F) for False. Each sentence involves 
a statement on tool use. 

T F 1. The scratch-awl is used primarily as a layout 

tool. 

T F 2. The safety beveler must be drawn toward yoii while 

cutting. 

T F 3. Tho grooving tool must be started in the middle 

of the work and pushed towards the edge. 

T F 4. V/hen sewing with a sewing awl, the leather 

should be clamped firmly in a holding device. 



T F 5. When cutting out your leather you should cut on 

the outside of the square and should pull the 
knife toward you. 

Directions : 

The following questions are multiple choice. Select the best 
answer and circle it. 

(• 

1. A tool used in layout work is: 

a) Stitch gage, 

b) Eyelet spreader 

c) Steel square 

2. V/hen marking leather you should use: 

a) Scratch awl 

b) Magic marker 

c) Stitch Gage 

3. When using the scratch awl to pierce holes in leather, 
place: > 

a) Two thickness of cardboard 

b) Your hand 

c) Tlie table top 

gj^^ under th^ work. 
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4, When using the leather shears you should: 

a) cut toward you v 

b) cut away from you 

5* When using the stitch gage the proper procedure is: 

a) Roll it across the leather twice 

b) Roll it across the leather once firmly 

c) Neither one 

Directions : 

List as many safety rules as possible on each of the following 
tools . 

0 ..." 

Scratch Awl: 



Utility Knife: 



' . . • . ■ ■ ■ / 

•J 

Safety Beveler: 
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Qrade:_^^_ Date: 

Lesion No. 400 

Title of Lesson: LAYOUT AMD CUTTING TOOLS 

Goals ; 

1. To familiarize the students v/ith common layout and cutting tools. 

2. To develop safe v/ork habits with layout and cutting tools. 
Objectives; 

1. £ach student v/ill identify by name and proper use, 10 common 
layout and cutting tools. 

2. liach student will demonstrate safe working habits\v^ith the 10 tools 
which he has previously identified. 

Student Activities; 

Demonstrate safe operation of the tools. 

Assignment; 

2 ^ 

Teacher Preparation (film guides, workshe e ts, field trips, speakers, etc.) 

1. Develop an information sheet on layout and cutting tools. 

2. Have all tools o-i list available for teacher /student demonstration. 
Supplies and Resources Needed ; 

Consumable Non-Consumable 



LEATHERCRAFT 
TOOLS 





1, STEEL S(?UARE 



SCRATCH ALL 



Used for marking the sewing 
path, as a straight edge to aid 
in cutting precise folding and 
exact measuring. 



Used to mark leather 
trace patterns and pierce 
leather* 




3. .LEATHER SHEARS 



Used to cut irregular shapes 
in' leather. 





4. UTILITY KNIFE 



Used with the square to 
cut leather. 




i;iNG DIVIDERS 

Used for plotting curves. 



Used to attach snaps 
to leather. 



7. SAFETY liEVELEH 



Used for skiving anv 
thickness of leather. 





















• 











THONGI.NG CHISEL 



used with nialiet to make 
slits for lacitii;. 



9. SNAP SETTER 



Used to attach snaps 
to leather. 



10. CREASEP 
i-ri9^"Used to crease leather. 



11. ADJUSTABLE GOUGi: 



Used to make bents or folds, also makes a 
protectiv-e j;roove for s.^ddle stitching;. 




12. IIALLET 



Used in conjunction with other tools v/here 
hammer effect is needed. 





13. STITCH GAUGE 



Used in conjunction with 
the square for correct narking 
and placement of hand stitches 
or lacing. 



U. EDGc BEVELER 

Revels or rounds off 
edj^es of iieavy or liglit 
leather. 



15. DRAW GUAGE 



Used to cut 
leather into strips. 



16. ilOUKD DtllVi: PUNCH 



Used in conjunction with the naiict to 
punch round holes. 



17. !\QTARY IIOLL PU.sXii 

Used to puncii holes 
for lacing, rivet, eyelets 
and snaps, lias six 
different size punches. 



18. S£Vji:;g awl 

Used for hand se\^in^; on leather. 



I'J. SWIVEL CUTTER 

Used for pre- 
cision cutting of 
design outlines 



20. EYELET AHD GRQMMET SETTL?l 

Used to assemble eyelets and grommets. 
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Grade 



Date: 



Lesson No. 



500 



Title of Lesson: 



patteivn layout 



Coals: 



1, To familiarize the students -with techniques of 
pattern layout. 



Objectives: 

Given a dra\^ing board and instruments and instruction in the use 
of, each student v^ill complete a pattern layoug of his ovn choosing* 

Student Activities: 

Lab Session - Design and Layout of a Pattern. 
Assignment; 

Teacher preparation (film guides, v^orksheets, field trips, spea kers, etc. J 

1. V. orksheet on layout. 

2. jSxamples of a project in different steps throughout layout. 
Supplies and Resources Needed ; . 

Consumable Non- Consumable 
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INSTRUCTIONS MEMO PAD LAYOUT 



PART A 

1. Line up the sheet labelled MEMO PAD COVER on your drawing 
board using the line near tlie top as a guide line. Tape 
the paper near the center of your board, 

2. Part A is the body (or largest part) of the memo pad 
cover and its measurements are 3 1/4" wide and 10 1/2" 
long. Starting at the cozeners ^ use your instruments 

y — 

to complete the drawing. Remember , your finished pro- 
duct will be no more accurate than your drawing » 

3. After the pad is folded each side will be 5 1/16" long 
(with a 3/8" space where the fold occurs). Measure 

5 1/16" from each edge and make a small dot in the top 
line. Using your parrellel edge and a triangle drop 
a dashed line from each dot to the bottom line. The 
distance between the lines you just made should be 3/8" 
check it. 

4. Along the left edge of your drawing find the center of 
line xy. Place a dot at this point. Line up your par-* 
allel edge with the dot and draw a light line to the ver- 
tical line on the right edge of your paper. 

5. Measure in 1/2" from the right edge and put a dot on the 
center line. (This will mark the center of a hole for 

the snap.) Use your triangle on the parallel edge and make 
a short vertical line through the dot. 

6. Measure 5/8" in from the left edge (line xy) and place a 
dot on the center line. Construct a vertical line 5/16" 

) long which starts at the dot and goes toward the top line. 
\ Next, construct a 5/16" line which starts at the dot and 

goes toward the bottom line* This should give you a 5/8" 

line, the center of which is the dot. 

PART B 

7. Using your instruments, construct an accurate rectangle 
that is 1 3/4" wide and 3 1/4" long. 

PARTJC 

Using your instruments, construct a rectangle that is 
5/8" wide and 2 3/8" long. Using your instruments, 
locate the center of a hole that is 3/8" in from the right 
edge of Part C and 5/16" down from the top edge. 
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Grade; 



Date: 



Lesson No. 



600 



Title of Lesson ; 



ASSEMBLING j\ LE/.TKEil PiiOJECT 



Goals: 



1. Familiarize the student with the procedure and techniques of 
assembly of a leather project. 



Objectives; 



!• Each student will properly assemble the assigned project using 
the proper tools* 

Student Activities; 

1, Students will be involved with the teacher -student demonstration. 
Each student will make the indicated project. 

Assignment: 

Name 5 industries which use leather in some way. 

Teacher preparation (film guides, worksheets, field trips, speakers, etc.) 
1. Develop a project which will use as many tools as possible, 
2« Have a pattern. 

3. Have equipment and leather ready for student use. 
Supplies and Resources Needed : 

Consumable Non-Consumable 
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LAYOUT 




USING SNAPS 




NOTE^ Check proper placement of post and eyelet before setting 
spring and cap. (Make sure they will snap properly. ) 





EYELETS 
GROMMETS ^ 

RIVETS 



Rim of eyelet should 
be pushed through 
from the grain side. 



This tool can be 
used for grommets 
and eyelets* 




:tROMMETS 




Lining up a gronunet to be set* 



RIVETS 




a) Rivet parts. 

b) Rivet being set using a mallet, 

c) Set rivet. 



a) Setting a knobby rivet, 

b) Set knobby rivet. 
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STEPS IN SEWING BY HAND 
PREPARATION AND TECHNIQUES 





Skive with a safety beveler making certain 
that you cut away less than half the thick- 
ness of the leather on the flesh side of 
the hide along the seam edges. 



The heavy leathers can further be prepared for sewing by 
hand by making a slight indentation or track for the 
stitches to lie in. This is done with a tool called an 
edge creaser. A smooth pointed object can achieve the 
same effect. 



Using an edge creaser. 



,Place the wheel of the stitch gage on the leather 
and make eure that one of the points of the wheel 
is resting on the corner mark» Then, using a 
ruler's edge as a guide, push the stitch gauge 
firmly forward for even marking. 




Pierce with scratch awl 
wherever you have previously 
made a dot with a stitch gage. 
Use heavy cardboard under your 
work. 
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Put ♦•.hread through needle about 1/2". 
Hold forefinger firmly on reel so it 
will not turn, and insert needle through 
material. Now notice that you have a 
short thread end on opposite side of 
material. Pull this thread out about 
18 inches or Cwice the distance of seam 
you want to sew. 




Now, , with loose end of thread in one 
hand. Grasp awl firmly with the other, 
(Hold reel with forefinger so it will 
not turn,) Withdraw awl till it has 
about 1 1/2 inches of thread between 
material and point of needle. In this 
position, commence the second stitch. 



ase the reel and insert needle through 
roper distance for width of stitch 
red. Now slowly withdraw needle, part 
juty holding finger on reel. This will 
a loop on opposite side of groove in 
Le. 

t this loose end through loop. Holding 
eel firmly so it will not turn. 
,pull needle and thread with equal 
5 in opposite directions to form the 
h. Sew with needle in the same 
ion at all times. 

rou have the first and second stitches, 
arting a new stitch proceed as before. 





LACING 




Take up all slack lace by pulling the stitch up tight. Continue lacing 
as shown. 



LOOSE 




At this point, you should have one hole as yet unlaced. Look at the 
picture carefully. As you do the last stitch, lace up between the pieces 
of leather and through the first loose loop, as shown. 




Pull the first loop tight over the end of lace ab shown. 




A small drop or rubber cement at the point where you cutt off the lace 
to make a new end will insure a tight lace. (Make sure your rubber cement 
is between the pieces of leather. ) Then, cut off the end of the lace and 
flatten the lacing with light taps from your mallet. 
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o 

Whipstitch lacin<i arouud a corner. 



THE WKIPSTITCH-- this Is done by putting the lace In a needle 
and gluing the other end near the Inside seam as with the running 
stitch. The needle Is then brought fxc-^u the back Into the first 
hole^ out the fronts over the seam and Into the back of the n^t 
hole. 
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Florentine hieing. 



THE FLORENTINE LACE — this type Id done with a softer, wider 
lace that covers the edges of the seam while doing a regular 
whipstitch. It Is the width and texture of the lace Itself that 
gives It a different look. It folds up as It goes Into the holes 
and widens as It covers t?ie edges of the seam. It Is done In the 
same way as the whipstitch. 

Since the Florentine Lace Is softer. It can be done on corners 
by simply going Into the corner hole thrze times with no difficulty. 

If you prefer, the hole near the corner can be laced twice and 
the corner hole twice as with the shlpstltch. Both stitches are 
ended In the same way, leave half an Inch excess and glue. 




ERIC 



Top view of the double crui^.s-^stitch an a fiat scaiii. 



THE DOUBLE CROSSTITCH— This is a very attractive lacitig technique 
that uses two laces at the same time. Start by gluing the two lace 
ends right near the inside of the holes and put the other ends into 
two lacing needles. If you prefer, you can use one long lace with 
needles at both, ends. Draw the lace through the first hole and 
leave half the length on each side of the leather. 

The stitch is done by putting the needles through the same hole, 
either both at once or one at a time. Then they are crossed over 
the edge of the leather and inserted into the next hole? 




Double cross-stitch. 
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starting the buttonhole stitch. 




Second step in the buttonhole stitrit. 



THE BUTTONHOLE STITCH — is a more complicated lacing method 
that forms Its own edge to completely cover the pieces of leather 
where they are Joined. It's started by lacing a needle, bringing 
it through the first hole and leaving a three inch piece of lace 
sticking up. The laced needle is then brought from the back and 
the lace is wrapped once around the three inch piece: 

The needle is then put into the second hole and through the 
stitch made Just above the second hole: 

Then it is tightened: 




First stitch urxilone leaving a loop. 




Ending the buttonhole stiic 




Lacing a comer with the buttonhole stitch. 



INDUSTjiUOLOGY PxCOGxO^M 



Grade: 



Date: 



Lesson no: 



700 



Title of Lesson LEATHEii IN INDUSTRY 

Goals : 

1. Familiarize the students with leather in its relation to industry, 

2. Familarize the students v/ith the uses of leather and the occupations 
related to those uses. 

Objectives; 

1. i2ach student will list 5 major uses of leather and the occupations 
related to those uses. 

2. Each student will express orally his understanding of the leather 
industry. 

Student /activities: 

1. Group discussion of job opportunities in the leather industry. 
Discussion Points: 



2. Discussion on the pro's and con's of imported leather goods and its 
effect on our economy, the emphasis to be placed - on the diminishing 
show industry in the United States. 

Assignment; 

Have the students bring to class ^ or 3 examples of leather products. 
Teacher Preparation (film guides^ worksheets, Field trips, Speakers, etc.) 

1. Possible field trip to a leather industry* 

2. Tape and slide presentation of a visit to a tannery. 

3. Randout on leather products and related job opportunities. 

O les and Resources Needed 



1. 
2. 
3. 
4. 



Job Availability 

Security 

Pay 

V, or king conditions 




Non - C on s umabl e 



IIIDUSTRIOLOGY PROGRAIi 



TOOLING AND CARVING 



Goal ' 'l. Develop an understanding of tooling and carving. 

2. To be able to properly demonstrate an ability to use carving and 
stamping tools Safely. 

Objectives: 

1. Each student will describe the various operations of the carving and 
stiinpling tools previously nentioned and used during classroom discussion. 

2. Each student will perform a given number of operations as indicated on 
a handout sheet. 

Student Activities 

1. Discuss the operations of each tool described* 

2. Discussion of name and safe use of each tool. 

Teacher Preparation: 

1. Develop a handout sheet to evaluate performance objectives. 

2. Develop a handout of carving and 'stamping tools and their operations. 

3. Prepare a demonstration on the various operations in tooling. 

Resources Needed; (Optional) 

Tandy Leathercraft IlagazineE 
Ilaking It in Leather , Hayes, Vincent,, il. 
Working with Leather , Parke , Xenia Ley 
Leathercraf t, Zimmerman, Fr U. 

Supplies Needed \ 

Assortment of Tooling and Carving Tools 
Patterns or Templates 
Sponges and Bowls (Plastic) 

4' X 4" wood work blocks with hold downs (tacks) 
Leather swatches 

Assignment: 

The student will, using a template, pattern or his own design, tool a 
leather project. - 
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INDUSTRIOLOGY PROGRAII 
FINISHING 



Goals: 1. Develop an understanding of the finishing of leather 

2. Develop a safe and practical knox/ledge o2 the steps involved in 
finishing a leather project. 

Objectives? 

1. Each student will describe the various methods and materials used 
in the finishing of leather. 

2. Each student will be able to properly finish a leather project using 
at least one method described 



Student Activities* 

1. The student will, using the methods described, treat, dyd, lacquer, 
etc., his project or similar item. 

2. The student will discuss and explain the various methods employed 
in the finishing of leather. 

■\ 

Assignment: Have the students prepare a poster showing the effects of different 
finishes on leather. (Group project) 

Teacher preparation: -. "" . i 

!• Develop samples of leather using different colored dyes, paints, 
stains and finishes, etc- 

2. Develop a worksheet of all the processes of finishing V7ith the 
advantages and disadvantages of each. 

Supplies Needed r 
Leather 

Dyes (Different colors) 
Paints (Acrylic, oil) 
Stain 

Felt tip pens 
Lacquer 

Leather cleaner 
Saddle soap 

Sheeps wool applicators 
Leather Wax 
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INDUSTillOLOGY PROGRAM 
FINISHIN G TECHNI QUES 




NATURAL 



NATURAL 

(with saddle soap) 



DYED 



DYED 

(buffed with saddle soap) 



DYED 

(lacquered) 
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